PERFECT ENGINE EVOLUTION POWER SYSTEM p.ioo 



AlrAGE 

M I D I A 


WARBIRD SPEaAL 




fUp close withi^orld-dass fighters 


toP Hilt’is 

GOLD EDITION 
SEA FURY 


nyi ^jj l/a 
Megatech's Nitro Capitol Fl^ 


WE TEST 


ElectrIRy’s new Triton ^ ' 


NOVEMBER 2003 


> Aero Cub-backyard electric aerobat 

> Raptor-a versatile new helicopter 

> F-20 Tigershark-foam/e scale sioper 




1 1 > 










ON THE COVER: Top Gokf Edition Sea Fury is remwod by 

San Kutesa on page 40 (photo by Deron Nebietih ON TH/S 
PAGE: David West's Focke-Wuife ISO on the ffightilne at the t2th 
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Wings of war 

What's your favorite warbird? Mustang? Curtiss P-40? B-25? The list of famous 
fighters is nearly endless, and when it comes to RC models, warbirds rule. This issue 
is packed with these awesome machines. 

First out of the hangar is our cover story: the Top Flite Gold Edition Sea Fury. 
Built and reviewed by Stan Kulesa, this all-wood, .60- size model is destined to turn 

heads at any fiying 
field. Next is our cov- 
erage of the annual 
''Warbirds over 
Delaware/' where 
senior tech editor 
Gerry Yarrish got up 
close to a squadron 
of the best scale 
WW I and II models 
on the East Coast. He 
shares the highlights 
of this air-war week- 
end beginning on 
page 32. Last, but not 
least, is our featured 
construction article — the Martin PBM Mariner. Designed by Keith Sparks for two, .52 
4-stroke engines, this flying boat features all-foam construction and a very scale out- 
line. Anyone who has seen this model in action will testify that it's a majestic flyer 
that's equally at home on the water and in the air 

Warbird and sport-plane fans will appreciate Roy Vaillancourt's expert advice on 
how to paint with latex. Why switch to this kind of paint? Many reasons; you can 
get an exact color match at your local 
home-supply store; it's easy to use and 
non-toxic; and cleanup is a cinch with 
soap and water. On page 28, Roy follows 
up on his popular April 2Q01 article on 
latex paint techniques and offers tips for 
using latex with various types of coverings 
and for creating a weathered look. If you 
didn't see his previous article, you can 
check it out online by taking the Click Trip 
on modelairplanenews.com. 

In his "RPM: Real Performance 
Measurement" column, engine guru Dave 
Gierke takes a closer look at the Evolution 
Power System from Horizon Hobby Inc, 

Designed for first-time pilots, this .46-size, 

2-stroke system comes broken in and facto- 
ry adjusted to guarantee your success at 
the field. But when Dave tested the basic engine, he found some surprising results 
that will interest even sport fliers and racers. Turn to page 90 to see why this system 
may be the perfect first engine — and more. 

And don't miss our "Final Approach" column, in which we highlight the first 
nonstop RC transatlantic crossing. Well-known for his record-setting feats, 
Maynard Hill and his flight crew flew an 11 -pound RC model from Newfoundland, 
Canada, to Ireland in August 2003. The 38- hour flight over the ocean set new 
records for distance and duration. Well done! We congratulate Maynard and his 
team for their achievement. 

Safe landingsl 
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AIRy/AVES 


WRITE TO US! We welcome your comments and suggestions. Letters stiould be addressed to ^Airwaves." Mode/ A/rp/ane News. 
100 East Ridge, Ridgefield, CT 06877-4606 USA: email man@atrage.com. Letters may be edited for clarity and brevity. We regret 
that, owing to the tremendous numbers of ietters we receive, we cannot respond to every one. 


ULTIMATE FAN 

Vm a big fan of the Ultimate aerobatic 
biplane, and now that I've read the awesome 
review of Hangar 9's 46% TOC Ultimate 
10-.400 in the October issue, i Ve gotta get 
one! It sure sounds as if the adage "bigger 
flies better'" is true. fVe never built a model 
as large as the Ultimate, and before 1 take the 
plunge into giant giant-scale, I have to ask a 
couple of questions. Why did the author use 
three battery packs? Can the Matchboxes be 
eliminated? Keep the great reviews coming! 

Steve Hansen | email] 

Thanks for f/jc commmtSf Steve; weTe you 
liked the article! For us, it was defhiitdy a h{^h- 
li,%ht! Our rev/ewcT, Sal Mauyaimro^ has been 
biiihfiii,% and shifJt*scalc models for a 

fuitnhcr of years, and this expenem e led hint to 
set up the Ultimate the way he did. As stated in 
the review, the Ultimate uses 15 servos, 14 of 
which are digital, and they place *i huge demand 
on the hatterks and the receiver. !f the senm 
draw excessive current, the power to the receiver 
will drop off and cause it to work erratically. In 
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the Ultimate, one battery powers the serxm, one 
is for the engineis ignition, and the third powers 
the receiver and the thrattk senv. As you can 


see, each system has its ^nvu power source to 
ensure the utmost reikibility. 

As for the fR MatchBoxes, when multiple ser- 
vos are ganged together to drive iarge control sur- 
faces, they need to l>e precisely matched. If the ser* 
don't move equally, they will fight each other. 
For example, let's say you two servos to drive 
a single aileron. 5em) M " rotates 55 degrees, and 
servo "/r rotates 60 degrees. When servo "B" 
tries to reach the end of its travel (60 degrees), 
senm M " is already at the end of its travel (55 
degrees). In essence, the seams are fighting each 
other, and that demands more energy from the 
battery. No hw servos havm exactly the same neih 
trals and endpoints, hnt a IR MatchBox at lows 
}mn to easily make senms (np to four) move exactly 
the same amount, and it prevents the servos from 
working against each other. Hope this answers 
your questions, and gcxid I nek with your Ultimate, 
Steve; you 're gou ig to love it! RH 

POWERUNES 

i'd like to congratulate Greg Gimlick on his 
new "Powerlines" column featured Ln the 
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power requirements; Greg's calculations 
(Editor's note: "Power 101" on p. 101) will 
help me to get started. I'd like to see more 
articles on conversion projects and a column 
on battery types and technology^ too* Keep up 
the good work, Greg; there are many clean 
and quiet flyers out there, and we appreciate 
the i n fo ! And re w' Goyer (email] 

We appreciate your feedback, Andrew. Big, fast, 
electrk-powered planes with flight times that 
rival those of their glow-powered counterparts 
are everpvhere, and we wanted Model Airplane 
News to have a designated place for readers fo 
find information on conversions and electric 
setups. Greg is already hard at work on some 
fuUtre columns, so stay timed! DC 

FUEL FOAMING 

I have an Irvine S3 engine in my Great Planes 
ltV-4 with a Slimline muffler, and it runs on 
Wildcat IQ-percent-nltro fuel with an APC 
llxS prop. It ran great on the bench, but 
when 1 installed it on the model, I couldn't get 
it to run rich enough* I added a Perry pump, 
and now it will run rich, but it only runs well 
at an idle or full throttle; at 1/4 to ^4 throttle or 


midrange, it overheats and dies, whether its 
cowl is on or off. Other flyers in the club have 
the same engine and run the same fuel with- 
out a problem. What should 1 do? 

Jim Overesch 
Lenexa, KS 

It sounds as if the fitel is foaming in the fuel tank, 
and the air babbles lean the air/fiiel mixture. The 
most common cause is an imhaianced propeller 
that generates unacceptable vibration levels 
throughout the airframe. After careftdly balancing 
the prop, sumnind the tank with foam rubber (the 
same material as you would use to wrap a radio 
receiver}; this will premit residual vibrations from 
being transmitted into the tank. 

Air bubbles can also he caused by a pinhole 
leak in the fhei deUwry sys tem; check all of the sil- 
icone fiiel tubing (and the filter) ktweeu the tank 
and the carburetor inlet nipple. Disassemble the 
tank, and check the brass and silicone tubing 
inskie for cracks and pinholes, too. 

I don't think yonll need the Peny Pump if you 
solve the fiiel-fbaming problem. Remove the pump, 
run nm frier pressure, reset the high-speed needle 
valve and the idle to factory specs, and try It again. 

Finally, the APL' llxS seems w he a hit too 


small (load) for a .53 engine; try an APC 1 1x6, 
11x7, or 1 2x6 prop . Da ve G ierke 


WE NEE0 YOUR HELR1 

In 2004, Model Airplane News will com- 
memorate its 7Sth anniversary! We're 
excited to celebrate this milestone, and 
we want to remember and give credit to 
all of the amazing modelers who have 
written for Model Airplane News over the 
past seven and a half decades. We know 
that you, our readers, made this 75th ceL 
ebration possible, whether you've been 
reading since 1929 or last month! We 
hope that you'll take a moment to jot 
down your favorite Model Airplane News 
article or column, or even a special mem- 
ory associated with the magazine, and 
email it to us at man^^airage.com. You 
can also send it to "75th Anniversary," 
Model Airplane News, 100 East Ridge, 
Ridgefield, CT 068774606 USA* We hope 
to use as many of your recollections as 
space will allow in our special 7Sth 
Anniversary Edition in January 2004, and 
throughout the year* Thank you! 4 
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Sullivan’s New S598 Hornet 
Starter is perfect for starting small- 
er engines, such as Cox® and 
Norvel®* The high RPM motor eas- 
ily turns engines to .1 2* and the 
Reversible Silicone Adapter fits 
most prop nuLs and spinners. 


Heavy Duty 
Power Cord 
preassembled 
with alligator 
clips 


The Hornet has a small case for 
smaller hands. It works from any 
1 2 VDC power supply* including 
gel cells or a Sullivan PowcrPac. 


Heavy Duty Bronze Switch 
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Reversible 

Silicone 

Adapter 
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High RPM 
Motor 


Machined 

Aluminum 
Nose Cone 


The Hornet comes ready to use with preassembled alligator clips. Available at your dealer today! 
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AIR 5CDDP 


by the Model Airplane News crew 


NEW PRODUCTS hit the market all the time, and here's the inside info on what's 
hot and where you can buy ft. For every issue, we sift through product announcements and 
rumors, show reports and prototypes to let you In on the best and the latest. 

You'tl see it here /?rst! 


LANIER RC 


RAZOR 3-D ARF 


Imagine this: you're at the flying field with your lat- 
est plane and are mesmerizing the crowd with 
perfect 4- and 8-point rolls, loops, harriers, 
waterfalls, blenders, flat spins you name it; 
you can fly it. Which plane can do all this and more? 

Meet the Razor 3-D — the latest ARF from the folks at Lanier RC. With ail- 
wood construction, iron -on covering, a fiberglass cowl and wheel 
pants and swept aluminum landing gear, the Razor is built for style 
and strength. It also features oversize control surfaces, an airfoiled tail 
group and a split elevator bellcrank system for maximum flight performance. 

And we saved the best for last: this model comes in not one but four great color schemes and 
will only cost about $230. The hardest part will be deciding which one to choosel Specs: 
wingspan — 54 in., wing area — 560 sq. in.; length— 42 in.; engine recommended — ^.40 to .50 
2-stroke or .48 to .70 4-stroke; radio required— 4-channeL 
Lanier RC inc. (770) 532-6401; ianierrc.com. 



FMA DIRECT 

FLIGHT SYSTEMS 5 

The loiks at FMA Direct are well known for being on the cutting edge of radio technol- 
ogy. Their Co-Pilol In fra red -sensing autopilot revolutionized the way newcomers to the 
hobby learned to fly because it smoothed out an aircraft's flight and all but eliminat- 
ed the chance of its crashing. Now FMA has added to its breakthrough line with a 5- 
channel receiver-the Flight Systems 5 (FS5), When used with the Co-Pilot, this 0.4- 
ounce receiver will put your model in a programmed holding pattern or a slow 
descent if it loses the signal or detects interference-and you don't need a computer 
radio to progmm it! The FS5 also has a "frequency ■dear'’ feature that allows you to 
check your frequency before you turn on your transmitter. Its digital-signal recognition 
exploits the unique signature of PPM. so you can use it with PPM and standard FM 
transmitters with either positive or negative shift. The FS5 comes with new PC viewer 
software that you can use to check and record airborne telemetry, battery voltage, 
interference and more. The FS5 receiver. Co-Pilot and software together cost 
$179.95: if you already have the Co-Pilot buy the $119.95 package. 

FMA Direct (800) 343-2934: fmadirect.com. 



HIROBO 



A Sky Trend Max 


V 


Worried that your thumbs aren't ready to keep up with 
those of the more experienced pilots at the field? This 
plane is made for you! Designed especially for beginner 
pilots by four-time F3A world champion Giichi Naruke, 
Hirobo's Sky 'Trend Max is a docile flyer that's ideal for 
mastering the basics. It features all -wood construction 
and high-quality covering, and it comes with ail neces- 
sary hardware, including a fuel tank and landing gear. It 
even comes with six pieces of 7.5x4-inch covering so 
you'll be able to repair it in the event of a less-than-gentle 
landing! The Sky Trend Max would be ideal with an 
Knya SS40 powerplant. With a street price of 
$99, you can't go wrong! 

Hirobo; distributed by MRC (7.32) 225-6144; 
modelrectifier.com. 
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TOP FLITE 


MIDWEST PRODUCTS CO. 

EASY CUTTER 
ULTIMATE 


This tool makes it quick and easy to cut wood at an 
exact angle, again and again. It features a seif- 
indexing, movable fence with seven frequently used 
angles; just select the angle and "click" the fence into 
position. The rest is easyl The Ultimate's high-carbon 
steel blades cut through wood like a hot knife through 
butter. Just like Midwest's other Easy Cutters, the 
Ultimate features a steel body, comfortable textured 
grips and a built-in safety latch. It's perfect for cutting 
stripwood that's up to inch thick. And at only 
$24.99, it's a steal! 

Midwest Products Co* (8(X)) 348-3497; 
m i d west prod uct s . com . 


GOLD EDITION P- 51 D ARF 

Start lining up for this beauty now! With an 84-inch, IMAA-tegai wingspan 
and expert finish and scale details, this warbird won't stay on the shelves for 
long— especially given its price tag of less than $5CX). Like Top Elite's other 
Gold Edition ARFs, this plane will feature high-quality construction, 
MonoKote covering and a detailed cockpit. If its flight performance is even 
close to being as great as its looks, Top Elite has another winner in its hangarl 
Specs: wingspan— 84*5 in; wing area — 1,245 sq* in.; weight — 17*5 to 19 lb*; 
wing loading — 32 to 35 oz./sq. ft*; length— 73. S in.; engine required— 2.1 to 
2.8ci 2-stroke, or 2.5 to 4.3ci gas; radio — 5- to 7-channel with 9 to 1 1 servos. 

Top Hile; distributed by Great Elanes Model Distributors (800) 682-8948; 
(217) 398-6300; top-flite.com. 



WATTAGE 

mnnmnxnnn 
mim BLUE mnx 

Whether youYe an aerobatics enthusiast or you prefer more leisurely relax- 
ing flytiTg, these two new planes will fit the hill If you like the wild perfor- 
mance of WattAge's Crazy Max, you'll love Mad Max* With bigger ailerons, a 
larger fuselage side area and more rudder and elevator response, the Mad 
Max delivers even more adrenaline- pumping, vertical performance. The 
Mad Max has a 34.75-inch wing and wel^s just 13 ounces ready to fiy. 

Those who prefer low-speed flight will appreciate the Mlr^i Blue Max-a 
new and improved version of the popular Mini Max. With carbon -fiber wing 
parts, fuselage and elevator stiffeners and optional ailerons, the Mini Blue Max 
offers great handling and maneuverability at low speeds* It weighs just 12 
ounces and has a 40.5-inch wing. 


Both planes come with a geared 370 motor, a propeller, micro hardware and 
a detailed assembly manual and their low list prices ($70 for Mad Max; S5 
le^ for Mini Blue Maxf) make each a fantastic deal 

WattAga; distributed by Global Hobby Distributors (714) 963-0329; 
globalhobby.com. 
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Ready-to-fly fans have another reason to 
celebrate: the new Aerobird Challenger has 
fully proportional, :t-channei control for superior maneuverability. 
Ready for vertical maneuvers like loops, stall turns and tail slides? 
With the Challenger, they're a piece of cake. An advanced, multi- 
mode flight-controi system allows pilots to choose between ''Sport" 
and "Rro" modes; in Sport mode, the Challenger is smooth and 
manageable; in Pro mode, it's wildly aerobatic! And that's not all: 
the Challenger is also equipped with X-Port expandability, so you 
can add the optional HobbyZone Sonic Combat and Aerial Drop 
Module for extra flying fun. Like other Hobby Zone products, the 
Aerobird Challenger comes with everything you need to fly, includ- 
ing an installed motor, prop and rechargeable battery and an AC 
wall charger and transmitter. Slap on some decals, rubber-band the 
wing into place and you're ready for action! 

HobbyZone; distributed by Horizon Hobby Distributors 
(877) 504-0233; hobbyzonesports.com. 


O.S. ENGINES 

FS-70 ULTIMPTE 


O.S. engines are admired for their power and reliability, and 
this latest 4 -stroke design is no exception. Designed especially 
for today's high-performance acrobats, the FS-70 Ultimate is 
an improvement on the already successful Surpass design; it 
delivers smoother, more consistent muscle, regardless of 
the plane's attitude. And amazingly, this 
predictable power comes from an 
engine that weighs 20 percent less 
than the popular Surpass 70SII! With 
a street price of around $320, 
that's a lotta bang for your buck. 

Specs: displacement— f).698ci; 
bore— 1,091 in.; stroke— 

0.748 in.; practical rpm 
range— 2,000 to 13,000; 
weight— 16 oz. (bare), T8.6 
oz. {with all parts included). 

O.S. Engines; distributed 
by Great Planes Model Distributors 
(800) 682-8948; (217) 398-6300; 
osengines.com . 


HOBBYZONE 

AEROBIRD 

CHAllENGER 



DEBECE 

DTR 250S 

Wouldn't it be great to be able to push a button and create parts you 
designed on AutoCAD or CorelDraw? Now you can! Check out debece's 
DTR 250S; it can mill and engrave metal, wood and plastic with CNC 
accuracy. The DTR 250S is accurate down to 0.001 inch, and it has a 
travel range of 23x39x3 inches, so you can even make larger parts. The 
company offers a full range of CNC machinery for hobby enthusiasts. 
Cost? The units start at $3,090 and go up to $4,540. Being able to make 
any engine part, scale fitting, or hardware? Priceless! 
debece (615) 238-4884; debece.net. 


CARL GOLDBERG PRODUCTS 

30% ULTIMATE ARF 

The Goldberg 30% Ultimate is smooth and stable at 
slow speeds, but crank up the throttle on your 
4.2 gas engine, and this plane will tear 
up the sky! It features all-wood con- 
struction with a one-piece wing, alu- 
minum landing gear, iron -on cover- 
ing and a fiberglass cowl and ^ 
wheel pants. Double-beveled control 
surfaces ensure exciting performance. 

Specs: wingspan— 70.5 in.; wing area— 1,692 
sq. in.; length— 78 in.; weight— 20 to 22 lb.; 
price tag— $849.99. 

C^arl (ioldberg Products Ltd. 

(678) 450-0085; carlgoldbcrgproducts.com. + 
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TIPS & TRICKS 


Illustrations by Mark Schroeder 


SEND IN YOUR IDEAS. Model Airplane News will give a free, one-year subscription (or a one^ar leriewalt 
if you already subscribe) for each idea used in ^Tips & Tdcks.” Send a rough sketch to Model Airplane News, 100 East 
Ridge, Ridgefield, CT 06877’4606 USA. BE SURE YOUR NAME AND ADDRESS ARE CLEARLY PRINTED ON EACH 
SKETCH, PHOTO AND NOTE YOU SUBMIT. Because of the number of ideas we receive, we can neither acknowledge 
each one nor return unused material. 



Murphy's law dictates that tf your servo post is going to strip out, it will 
happen when youVe at a meet and 100 miles away from the closest 
hobby shop. When this happened to Luis, he came up with a simple solu- 
tion that saved his servo. First, he cut a slot in the servo post: then he 
added the servo arm and inserted a screw that was slightly larger than 
the original. This expanded the post enough for it to fit the center of the 
servo arm snugly. He says, 'It works like a charm: It holds tension and 
torsion well, and I haven't had to change the stripped post after all." 

Luis Urbina, Gadsden, AL 


P-CLIPS AND PUSHRODS 



Most flexible pushrod housings need to 
be secured Inside the fuselage to 
prevent them from flexing or 
moving. Brian has found a sim- 
ple, ready-made tool that 
makes this easy: nylon 
P-cllps, commonly used In 
electrical work. Available at 
hardware stores, P-clips come 
in ^/iB- to ^/4-inch sizes. Just 
slide a few onto 


SUPER-STRONG WING MOUNT 

It's important for the hardwood block that holds your wing^ 
mounting bolts to be secure and stable. Instead of simply gluing 
the block to the fuselage with epoxy and perhaps some triangle 
stock for support, try Frank's method; it improves this critical 
glue joint. With an ^-Itich bit, drill half-a-dozen, %-lnch-deep 
holes in the side of the block that will be glued to the fuselage. 
When you attach the block to the fuselage, be sure to fill these 
holes with epoxy. When the epoxy cures, you'll have a series of 
epoxy pegs that will greatly add to the strength of the joint. 

Frank Jaerschky, Trenton, Ontario, Canada 



KEEP IT TOGETHER 

It can be a challenge to keep servo leads and extensions 
together in a model plane that flies in all directions. John dis- 
covered a simple solution: apply a drop of flexible CA to the 
back of the servo plug (the side without the pins) and then plug 
it into the extension. If you need to take the plugs apart, just 
slip your hobby knife between them and cut through the CA. 
You'll easily be able to scrape the dried CA off with the hobby 
knife. Because flexible CA is rubberized, it won't crack under 
vibration, so your connections will be secure. 4* 

John Gosdnski, Orlando, Fi 


the outer pushrod housing, align them with a balsa or plywood section, 
and secure them in place with a Rocket City Pin Clamp (inverted, so 
the small section fits Into the hole In the clip) and a standard pin. Slide 
the housing back and forth until your control system works the way 
you'd like, and attach the clip, clamp and outer housing to the model 
with silicone rubber. Brian writes, “This system Is secure, neat and 
excellent for setting up systems that require a radius or two." 

Brian Winch, Lurnea, NSW, Austraiia 
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PILDTiPROJECTS 


SEND IN YOUR SNAPSHOTS. Model Airpfane News Is your magazine and, as always, we encourage 
reader partictpatfon. In '‘Pitot Pmjects.* we feature pictures tronrv you — our readers. Both color slides and color 
prints are acceptable, but please do not send digital printouts, We receive so many photographs that we are 
unable to return them. All photos used In this section will be eligible tor a grand prize of $500, to be awarded at 
the end of the year. The winner will be chosen from all entries published, so get a photo or two, plus a brief 
description, and send them In! Send those pictures to “Pitot Projects," Model Afrptorje News, 100 East Ridge, 
Ridgefield. CT 06877-4606 USA. 

CESSNA 310 

Lou Oskowski, Edmonds, WA 

Lou commemorated his Cessna 310’s 16th birthday in the mountains of 
Washington state. His VA^scate plane weighs In at 34 pounds and has a 120inch 
wingspan. A pair of Saito 1.20 4-stroke engines powers the model. This big bird is 
equipped with brakes, flaps and wooden 3-brade propellers. Lou writes, "She loves 
to roll and Is still going strong.” We say happy birthday— and many more. 


FLEET MODEL 1 
Dave Seale, Dedham, MA 

Can you believe this impressive model is Dave's first attempt at scratch- 
building? Dave used Bill King plans that were originally featured in the 
December 1964 issue of Modef Airplane News and are still available at 
Restore, com. The 9-pound plane is powered by a Saito .72 4-stfoke engine and 
is covered in 21st Century's Cove rite. Dave uses Put aba controls with five 
S3004 servos. Don't we all wish our first scratch-built model looked this great? 





CORSAIR 

Lenny Halzel, Providence, Rl 

Thanks to Lenny's detailing, this warbird looks as though it has already seen 
some battle time. Lenny credits Dave Platt's 'Painting and Detailing" video 
with helping him to learn how to create the panel lines, rivets and weathering. 
The S6-lnch^pan model weighs 30 pounds and is powered by a 3W75 gas 
engine. Lenny applied ^/4-ounce fiberglass cloth over the balsa with West 
System epoxy, Robart main-gear and tail wheel retracts provide the finishing 
scale touches. 


PT-23 

Wayne Reynolds, Bath, NY 

Wayne writes that he “kit-bashed" his Dynaflite PT-19 into a PT-23, and 
the resulting model “files like she was born for Sundays." A Salto 1.20 4- 
stroke provides the power, and a scratch-built, dummy 7-cy Under radial 
adds to the scale appearance. The model is also equipped with PT-19 
struts from Robart. Wayne credits Gerry Yarrish's “Thinking Big" columns 
for teaching him about giant-scale construction and flying techniques. 




GRUMMAN GOOSE 

Henry Simon, Bobcaygeon, Ontario, Canada 

Just like the bird It's named after, this amphibian is at home on land, water 
and in the sky. Henry drew plans for this plane using 3-vlew drawings and 
photos from Bob Banka's Scale Aircraft Documentation. The BSinch-span 
plane weighs 7.2 pounds and uses balsa-and-ply construction with a 
fiberglass and epoxy-resin covering. Power is provided by an electric motor 
from Model Motors on two, 8-cell, 1700mAh battery packs wired In parallel. 
We hope this one will fly south for the winter so we can gel a look-see! 
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KERR KNIGHT FLYERS 

Ron Kucera, Elk Grove, CA 

For more than a decade. Ron has organized the Kerr Knight Fliers, an 
8th'grade after-school program at Joseph Kerr (Vtiddle School. This year, the 
group built four Dymond Modelsports Pinnacles. Each 5^inch-span plane 
uses a 480 motor and a 6x3 prop with an 1100m Ah Ni-Cd battery pack. 
Hitec Laser 4-channel radios and 555 receivers provide controi. Ron writes 
that some of the students' first flights exceeded 30 minutes with the help of 
"some good thermals and throttle management." Awesome program. Ron I 


RED-TAILED HAWK 
Mahlon Hirsch, Fairview, PA 

M ah Ion's Red-Tailed Hawk was inspired by Bob Hoey's article in the June 
2002 issue of Mode/ Airplane News. The nearly 6-foot-span plane weighs 
24^4 pounds. To get it to soaring altitude. Mahlon usually piggybacks it on 
a Sig Senior Kadet He writes that it thermals nicely and Is so realistic that 
real hawks have attacked It! We love the artistic creativity of this predator; 
thanks for sending the photo. Mahlon. 



Fokkers to the Left & Fokkers to the Right 



We Are Overstocked On Triplanes 
Summer Sale Price 


1/4 FokkerDr.l ARF $495 
1/5 FokkerDr.l ARF $279 

Full Cockpit Details, Wire Wheels 
Fiberglass Cowl. Spandau Guns 
Rotary Engine, Fabric Covered 

Included on 1/4 Optional on 1/5 



Overdo Poges 
COLOR CATALOGS 
110 (U51 $12 EXPORT 


Vintage Aircraft Specialists 
Components at Any Scale Size 
Ov er 50 Aircraft typ es 

C4RIZ0NK) 

Model Aircrafters 

ArizonalV1odels.com 

A Rqgblefvd Trttk Name ef 
Prototype Produclinn and iiw. 

1 4715 North 7Slh Unit 600, Seotlitlale AtmmA S5260 

(480)348-3733 (480) 348-3773fiK 
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A<10 WARTHOG 
George Ewing, Peabody, MA 

George biiltt thfs "'s<|uint scale" A-10 from his own plans 
and writes that its fully symmetrical airfoil enables the 
36-in ch^pan model to fly smoothly. The plane Is powered 
by ati O.S. .15 FP that spins a Master Airscrew 8x4 prop. 
George used Futaba sub-microservos throughout, 
including one for each aileron* Nice work. George. 


WRIGHT FLYER 
Paul Gaertner Jr., Athens, GA 

Paufs kit-built Dare Engineering Wright Flyer is equipped 
with hand-carved propellers. Sky Kooks & Rigging 
electronics and Hitec servos. Paul writes that the 
plane flies smoothly and that ^all landings have taken 
place over the proverbial tall grass."’ We certainly hope 
the trees in the background are for scenery; this delicate 
flyer should be saved for calm days and open fields. Its a 
real gem. Paul. 4 




yKfW/ Phoenix- 10 Micro! 


Sensorless, Brushless Speed Control 

Introducing the Phoenix-10 Micro! If you thought the 
Castle Creations' Phoenix- 10 was tiny and fuli-featured you 
won't beiieve the ali new Phoenix- 10 Micro, Considerabty 
smailer than the Phoenix-10, the new micro version stili 
handies 10 amps continuous current and has ail the great 
features of the Phoenix ESC iine. The smaliest brushiess 
ESC on the market and stili ali the great Castie Creations' 
programming options. 

Dimensions: .73" x .8" • Vi/eight (w/wires); 6g (.21 oz) 




Made and Serviced in the USA! 

Castle Creations 

402 East Pendleton Ave., Wellsville, Kansas 66092 
t: (785)883-4519 • f: (785)883-4571 
www.castlecreations.com 





FOR MORE IfJFORMATlON ON UTEX PAINT 


Paint models 
with latex 


by Roy VaillatJcourt 


WHAT ABOUT UNPRIMED RBER- 
GLASS OR PLASTIC PARTS? 


A You can put latex directly on raw fiber* 
glass, but first fill all of those little dents, 
pinholes and such. The best method is to sand 
the fiberglass first and then shoot two coats of 
primer over it. Next, sand the primer almost off 
to leave a faint gray area to show you where 
your plane needs a little more work. Fix these 
areas, and apply just enough primer to cover 
the repair* Sand the area again lightly. Try to 
maintain a light shade of gray. When I sand off 
all the primer before I apply the latex to the raw fiberglass, 1 get a 
great finish without the added weight of the primer. You can also 
apply latex directly to unprimed plastic parts and be sure of great 
results. Whether you paint fiberglass or plastic, the key is to 
make sure that the surface has enough "bite" for the latex to 
bond; 280- to 320-grit sandpaper works best. Don't make the 
parts too smooth, or the paint won't stick well to the surface. 
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More information 
on this great technique 

N ot only is latex paint non-toxic, easy to clean up and envi- 
ronmentally friendly, but a paint-supply store can also 
exactly match it to a color chip or other scale documenta- 
tion. I first detailed how to paint with latex in the April 2001 
issue of Model Airplane News, and since then, many modelers 
have written to ask me questions or to report their success. It 
seems that many of you still have questions about this process, 
and even those folks who have had pleasing results have follow- 
up questions* in this article, I answer some common questions 
and share a few tricks and tips that I learned since 1 wrote the 
last one. Editor's note: to see Ro/s original how-to article, take 
the Click Trip at modeiairplanenews.com. 


Q can you use latex paint on a nitrate or 

BUTYRATE DOPE WITHOUT A PRIMER? 

A Yes, but the key is to make sure that the dope is fully cured* 
Most dopes release gas for a fairly long time — sometimes 
for three to five weeks, depending on the temperature and 
humidity. To test it, sniff the surface; if you can still smell the 
dope, it isn't fully cured* If you paint over the dope before it is 
cured, you trap the gas, and it will eventually dissolve the latex 
or lift it- (This also happens if you put epoxy, primer, or other 
paint over dope before it's fully cured.] 

In most cases, you don't need to use a primer over the dope* If 
you want to use a primer, solvent- and water-based ones will work* 
If you use a solvent-based primer, confirm that it is fully cured 
before you apply the latex* In any case, give the latex something to 
adhere to: sand the surface with 280- to 300-grit sandpaper* 



SPRAYING TIPS 


When I use a touch-up gun or an airhnish. I start with approxjmateJy 20psi of air 
pressure from the regulator* This varies plus/ min us 5 pounds, according to the 
brand of paint used* it's funny, but not oniy does the paint's brand and the 
amount of thinner you use make a difference, but so does its colorl Different 
cofeis contain different amounts of pigment particles* You can use any type of 
paint; just be ready to play the air pressure- versus-th inner game* 

fn a small jar, mix a little 20-percent thinner with some paint. tl mU up an 
amount that would fh in a baby-food |ar.) Try to spray ft throitgh the gun onto a 
piece of glass* if paint doesnl shoot out of the gun, increase the air pressure a 
bit* If it still doesn't how, return the air pressure to the previous setting, add more 
thinner and try again. If the gun spits the paint, add more thinner; if It comes out 
really wet and runny, you added too much thinner and must add more paint* If it 
looks dry, Increase the flow of paint or add thinner. The object of this game Is to 
use the sample in the small jar to determine tiie proper ratio of paint to thinner 
and the correct pressure setting for that color Colors dIfTer even if they’re from the 
same manufacturer. The appropriate air pressure will raiely be below 15psi, and 
you should avoid setting the air pressure above 30psi. 

latex seems thick and heavy when you compare it with other paints, yet you'll 
find ^at it's usually lighter when if s dry. It devetops very little overspray and it's 
easy to dean off your tools and equipment with regular soap and water* 


5 
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In my JL*5 nnd the Fttckn^Wuiff mvnn Iff 9 plfats are painted with latex, 

Q what about unprimed fabric 

AND PLASTIC FILM? 

[ have painted fabric-covered aircraft and those with oniy 
fabric-covered control surfaces without priming the fabric. I 
applied the latex to "raw" Super Coverite. The latex took to the 
Coverite as if it had been made especially for it — great! When the 
fabric sags or becomes "dented/' you can apply heat to reshrink it^ 
and the paint just goes along for the trip. This technique can also 
be used on any iron-on fabric covering. 1 also discovered that 
latex paints don't crack because of vibration or when parts shrink 
or expand. Remember* latex is rubber! 

You can also paint over plastic film, but you need to roughen 
it first. Remember: latex needs to bond mechanically with the 
surface. Steel wool will work well to roughen plastic film. The 
finer-steel wool "grits" are graded in an "aught" scale: (J* 00, 000* 
0000, The more Os* the finer the steel wool. For most plastic 
films* "triple aught" (000) or "four aught" (0000) works best* You 
should always test a piece of scrap material first; if the latex paint 
you apply peels off* you need to use a coarser steel wool, 

Q WHICH KIND OF PRIMER 
IS BEST? 

A When I use a primer* 1 

usually choose automotive 
lacquer (solvent-based); 1 only 
recently tried others. Some 
water-based primers work very 
well and "sand" just like the lac- 
quer* but IVe found that they 
take longer to dry than solvent- 
based primers; both work well to 
fill those little nicks and dings. I 
prefer to use a light gray or 
white primer because the colors 
show the surface imperfections a 
bit better than other colors after 
filling and resanding* and they 
provide a better base for any 
subsequent top color. 


Q CAN I USE A HIGH-VOLUME, LOW-PRESSURE 
(HVLP) SPRAY GUN? 

A You should be able to use any HVLP guns on the market 
today. You'll need to play with the air pressure and the 
quantity of thinner you use* Don't be afraid to experiment; latex 
paint varies with the manufacturer. You will also find that using 
a different color can require you to change your settings and 
technique. Just go easy* and change only one setting at a time. 

Q MUST I GLEARCOAT 

LATEX TO FUELPROOF IT? 

A This depends on the kind of fuel you use. If you use a gas 
engine* you don't need to clearcoat the latex. It withstands 
exposure to gasoline very well after it has cured* If you use a glow 
engine* however, you will need to clearcoat; latex turns into a 
gooey mess when glow fuel gets on it. 

Q WHAT'S THE BEST 

CLEARCOAT METHOD? 

A Clear epoxy and polyurethane work well* but again* you 
must wait until the latex has fully cured. Also* be careful 
not to flood the surface with the clearcoat. If you plan to use 
water-slide or vinyl* pressure-sensitive decals, let the latex fully 

cure before you apply the 
decals. When everything is 
fully cured (after about a 
month or so)* you can add a 
top coat. The key is to apply 
light coats; don't get the latex 
too wet, Vou'll need only a 
little more than a misting of 
clear* 

Keep in mind that some 
epoxy and polyurethane paints 
use a toluene-based thinner 
that attacks latex. Check the 
can! Water-based polyurethane 
and epoxy work fine* 

[ have top-coated latex many 
times and prefer to use K&B's 
dear Hobby Poxy. On my mili- 
tary planes* 1 mix the clear 


On tJi9 left two typee of Benjamin Moore paints tlriSt f use. The 
AqueVelvet* produces an eggsheli finish and the MoorGio^ produces a 
semigless finish. The cloudy jar just contains thinner (water)f and a bottle 
of floetrei^ is to tfie right. 
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HDWTO PAINT MODELS WITH LA.TEX 


with ''satin" hardener, and I sometimes add talcum powder to 
the mix. Some modelers don't like to dearcoat because it can 
"yellow" over time, but my old WW II birds get better-looking 
with this '"aging" process. On sport models, 1 use a glossy 
dearcoat and a few coats of auto wax from time to time to pre- 
vent UV rays from turning the dearcoat yellow. 

I have never used a polyurethane color coat. I don't like to work 
with these paints because they are too heavy and messy. They are 
also very difficult to match if you need to repair your plane. If you 
want to try dear polyurethane, 1 suggest that you test a few sam- 
ples first. Spray a piece of glass and let the polyurethane cure for 
about a week. Then apply raw fuel, and note the results. 


Q how do you mask colors 

AND PREVENT BLEED-OVER? 

A Go to your local auto-body-supply shop and buy masking 
tape. Use the good 3M stuff; the blue, low-tack type works 
best. Don't use cheap stationary-store masking tape. After you've 
covered all of the areas that you don't want to paint, spray the 
paint lightly along the taped edge, and gently dry it with a heat 
gun. Repeat this twice (three times total) before doing the entire 
area. 

After you've applied the last coat, partially force-dry the 
paint near the tape, and then remove the tape and allow the 
paint to cure fully. 


Q WHICH THINNERS AND/OR ADDITIVES 
WORK BEST? 


A Naturally, most people expect me to say "water," Some 
guys suggest regular tap water; others use distilled water. 
Both work well, but 1 prefer to thin latex with an alcohol/ water 
mix or— better yet!— windshield-washer fluid. Yep; windshield- 
washer fluid. You can use any brand, including the cheap blue 
stuff. Don't worry about the blue tint; it doesn't change the 
paint's color. The interesting thing about them is their soap con- 
tent; they all have soap, and it slows drying to allow the paint to 
"flow" more and produce a better finish on almost any part. 

Once it has fully cured, latex thinned with windshield-washer 
fluid can be weathered just like epoxy and lacquer — really neat! 

The only material I add to latex is Floetrol; it allows the latex 
to flow out without running. It also lubricates spray guns, and 
slightly reduces latex's sheen. (Latex dealers will tell you it 



Hflt It wing of my FW-190, t prfmod tho entlro plane and attached the 
wing to the tv^elage. Then I pointed the entire plane with latex, but I left 
the center sectfon of tfie wing unpainted to minimize weight and allow the 
plane to be auembfed wftboirt the wlng^ sticking to tbe fuselage. 



I created tbete exbaust stains 
and weathering with latex paint 
In several shades that are mixed 
or eversprayed to produce the 
"burnt, dirty and oify" leak. 


ADVANCED TECHNIQUES: 
WEATHERING AND RIVETS 


New that you have mastared latex iralntlng techniques and finished your latest 
warblrd, aseemhie it and put it on a table (before you dearcoat). Look at your 
handiwork with an objective eye, and you'll probably notice that It looks too 
clean! It needs a little dirt oil stains, engine aid gun exhaust and dirt smears on 
all the panel lines. You know; all the signs that this was a *used" combat 
machine. Let's add some weathering! 

Let the latex cure for a few weeks $o that any water you apply won’t affect the 
finish, Rrst, try just a little dark gray chalk from the art supply store (the art guys 
call this stuff "pastda"). It looks and f^s a bit tike a crayon-kind of waxy and 
chalky at the same time. Apply the color with your finger to each vertical and hor- 
IzontaJ panel fine. Then use a soft rag to draw the chalk toward the rear; only 
work from front to back. Voull see that as you do this^ the chalk smears and 
thins out simultanoousiy. Keep working It this way until It looks like art old oil 
smear on the surface. It should be very faint at the rear and slightly more pro- 
nounced at the panel line. Make sure that the color Is only to the the roar of the 
panel line; the area to the front should be relatively dean. 

Give the chalk a uy. Use the modal's bottom to practice. It wont hurt the 
paint and, if you don't like it you can wash it off. Eye shadow also works. Again, 
all of this wj)l wash off, If you don't like it. 

Did you add rivets, too? If so, try this little trick (after the chalk treatment for 
the panel lines); sprinkle baby powder on the wing and fuselage and spread K all 
over the plane. Again, lightly wipe the surface with a soft doth in the appropriate 
direction; front to back on the wing and top to bottom on the fuselage. The pow- 
der will 'fill" all rivets and panel lines Just enough to make them look as If they 
have diit and grime In them, then with a soft brush, brush in the same direction 
as you did with the doth. (Don't wony about getting powder In the cockpit It 
should look weathered, too, and die light dusting of powder will tone down the 
Interior just right). Now blow off the entire plane and cockpit with low-pressure 
air, and 'tdpe the plane down a few more times with the doth. Stand back and 
look at your new "old" airplane. Once again. If you don't (Ike It, it wifi wash off. 

When you are satisfied with the appearance of your plane, dearcoat every- 
thing to keep It in place. Naturally, your bird should be dearcoated in satin or 
fiat dear-not glossy. Youll notice the weathering effect improves each time you 
handle your plane. All of this "dirty work" really makes the model look like a 
shrunken miniaUiro. Just remember; go very easy when weathering; less Is best 


doesn't, but it does.) You can get Floetrol from stores that supply 
professional house painters who use it when they roll and spray 
paint. Add about 2 ounces of Floetrol to a quart of paint before 
you do anything else. This is the only time you1l add this stuff, 
so you won't need to buy much. 
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Q WHICH TEMPERATURE AND HUMIDITY 
CONDITIONS ARE IDEAL FOR PAINTING? 

A Weather doesn't matter when you paint with latex. 1 usu- 
ally paint in my basement during midwinter, and the tem- 
perature in my shop is typically around 55 degrees. (1 like it 
cool!) You can spray latex on a rainy, cold, damp day, and you'll 
get the same or better results as you would on a sunny day. In 
fact, it's easier to work with latex on cold, damp days. I use a 
heat gun to accelerate the drying time between coats. I spray the 
first coat on just enough to see coverage; then 1 dry it with the 
heat gun. I let the second coat go on just a bit wetter, and again, 
dry it with the heat gun. After I've applied a third coat, I leave 
the model to dry overnight. Just to make sure that the latex has 
cured, I go over the painted area with the heat gun again, and 
then I'm ready to mask for the next color. 



I even painted the mtuminum spinner and fan 
on my FW^190 with iatex. The spinner even 
stands up to an eiectric starter! 



I used a small airbrush to create all of the markings on the FW-190. 


TIPS AND TRICKS ■■■ 

When It comes to curing latex (or any painting process), time is the most impor- 
tant ingredient. Sunli^ seems to hasten the process, so after l‘ve finishod a 
plane, I set it out on the patio table every day that weather permits. If you put a 
plane together on a hot day before the latex has hardened, the wing and fuse- 
lage may stick together. To avoid this. I put baby powder on the wing saddle the 
first few times I assemble a plane. 

Another really neat thing about latex Is that if you don't like the paint job or 
you have runs, splatters, or dog hairs in It you can just wash it off with a damp 
rag. dry the surface with a heat gun and paint It again, if a dog hair or bug gets 
in a part that's still nice and wet just pick out the offending object with some 
tvmezers and leave the paint alone (doni fbroe-dry it). By the next morning, the 
latex will have flowed to cover the spot you touched. 

I hope I have answered most of the questions that lingered after my previous 
article on this subject You will find that the first few times you try to use latex, a 
bit of trial and error Is required. Practice on a scrap piece of gtess. And remem- 
ber If you dont like the first shot just wash It off and have another gol Good 
luck. Oont be afraid to experiment with materials and procedures; It just takes a 
little practice and experimentation to get great results. 4 
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The ultimate online 
RC community 

■ moderated forums 

■ backyard flyers to turbines 

■ communicate with thousands 
of expert modelers 

■ find answers to your questions 

www.radiocontrolzone.com/planes 







For more information contact: Eddie Ajamian 22912 Killington Btvd. Lane, O’Lakes, FL 34639 

973-835-4943 email:eddieaaircraft@aol.com 


EDDIE A. AIRCRAFT 

ORIGINAL SCALE CLASSICS 


FLOATS AVAILABLE! ) 


FOAM WINGS! 


JALOPAPLANE SUPERHAWK DAPPER SNAPPER 

83"W.S. - G-23 - 1 .8 76" W.S. - TOP 66" - BOTTOM 60' W.S. - .90 - 1 .20 

I5-I7LBS 3.7 8.UP-23LBS 8.5 LBS 

Wood construction, kits include l.g., canopy, cowl, wheel plants, tailwheel 
wheels (Jalopaplane), cabanes (Sup>erhawk). spinner (Snapp>er) 
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over 

delaware 


a perfect weekend for dogfights! 


by Gerry Vanish 


aad Colli? Hmnmtey cmnie ait the way 
frhm Sntffl Sarham^ C4» to fly theif great- 
ra^ Mnrmnzare at the Wmtinia 
eier Deiaware ovonil Pewarad by a 
too Zero flew extremely wetL 



I t had been several years since I last attended the IMAA Warbirds over 
Delaware (WOD) meet, so I was very pleased to cover the 20D3 event for this 
Issue. The trip to Newarff, DE, takes me about 4 hours, so I loaded up my traik 
er the night before and headed out early Friday morning. When I arrived, I quickly 
set up the tent and unloaded my models and then Just sat there for a minute or two 
to let it all sink in. In front of me was the huge, beautifully groomed runway, and stretching the full length 
of the fll^tllne were tows and rows of similar tents that were all filled with big, beautiful warbirds. 

The WOO is much more than just a giant-scale model event It's a place where friends meet year after 
year to show off their latest proj^; its a place where history is paid homage, and if s a grand opportunity 
to see some of the best waitird models flown on the East Coast By the time I had unpacked my camera 
gear, I had made up my mind that I wouldn't wait as long to come back again for the weekend event 



Thie la m great exampta ef the type of medel 
that Unde he way to the Delaware Werblrde 
memV Tftl« impreaeive PBM~§A patrol and 
roociio plooo to tfw work of Monk Ukos of 
Moduuitooftw^ FA. THo Impreeahe amphib- 
ian haw « JO-foof opoo and to powered by 
twin O.S. .00 g^trake engiaee. The 2f- 
pound model to and oufflHed 

whh fianka" own Ukea Una retracia. 
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Piloted by Robert Hundemer, this Supermarine Spitfire comes 
In for a high-speed photo pass. The Moki-powered Battle of 
Britain fighter has an SB-inch span and was built from a Yellow 
Aircraft kh! 



Lany Allas* alkblua Corsair was a rami showstopparl If you 
Ilka big maneuvers and lots of smoka, Larry Is your man! The 
bant-wing fighter Is powered by a 3W-40, 




A PERFECT WEEKEND 

Hosted by the Delaware RC club, Warbirds 
over Delaware is always held on the week- 
end after the 4th of July, and this year's 
event marked the 12th anniversary of the 
Lums Pond State Park get-together. The 
weather couldn't have been better. I was a 
bit waterlogged from all the rain in my neck 
of the woods, so getting a little sunburned 
over the weekend was a small price to pay. 
Blue skies, a mild breeze and a ton of killer 
warbirds is a hard combination to beat! 

The flying site is one of the best I have 
ever flown at; it's in a state park, and the site 
is impeccably maintained. Ample parking 
space and the spacious pit areas make it an 
ideal venue. Contest directors Pete and Dave 
Malchione reported that this year's event 
had the best attendance ever, and the pilot 
count was over 160 with close to 300 mod- 
els — impressive numbers indeed! A look at 
the registration forms showed pilots had 
come from California, Florida, Connecticut, 


New York, Pennsylvania, Delaware, New 
Jersey— and even the UK— to chew up the 
skies over Delaware! 

"Fast" Eddie Leauter was the announcer, 
and his good-humored litany kept everyone 
well informed. Whether it was a WW I 
biplane, a German dive-bomber, or a South 
Pacific fighter, Eddie was very fast in correct- 
ly identifying the model and its pilot! 

One of the things that makes the WOD 
special is the club's close relationship with 
local charities. This year, a portion of all the 
money generated by the raffles went to the 
National Leukemia Foundation. The club 
enjoys help from Boy Scout Troop 30 of 
Stanton, DE, in manning the busy canteen 
and the Young Marines Unit from 
Middletown, DE, who handled parking-lot 
duties. An AMA Delta Dart building program 
also took place over the weekend, and it was 
open to anyone who wanted to try their hand 
at building one of the little rubber-band-pow- 
ered free-flight models. Spectators came by 
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the busloads and numbered in the thousands! 

A very large manufacturers' area was set 
up adjacent to the runway and the main 
pavilion. From kits and engines to props, 
glue and sunglasses, it was a regular RC flea 
market. Topping off the day's activities was a 
big Saturday evening barbecue. What more 
could a hungry warbird lover ask for? 

ON THE FLIGHTLINE 

Flying began at 8 a.m. and continued until 5 
p.m.; at that time, the field became available 
for open flying* Five flight stations provided 
almost nonstop flight opportunities as long 
as your frequency pin was available. 

The event was open to all IMAA-legal war- 
birds; monoplanes must have at least an 80- 
inch span, and biplanes must span at least 
60 inches. Regardless of your taste in mili- 
tary "wingage," there was something for 
everyone. From Eindeckers, Bristol Scouts 
and Stearmans to Mustangs, Warhawks, 
Thunderbolts and B-25s, the sky was filled 
with serious warbirds* 

Each day, I was able to put in four or five 
flights with my well-worn Piper L-4 
Grasshopper* I even had an opportunity to 
fly other people's planes. My good friend 
and fellow warbird nut Sal Calvagna and his 
merry band of warbird lovers from the Long 
Island Aero Radio Society (LIARS I accounted 
for dose to 40 airplanes. You couldn't throw 
a stick without hitting a warbird from l,ong 
Island! On several occasions, Sal allowed me 
(and several others) to fly his "pass-around" 
PT-19. We gave Sal's iow-wing military train- 
er quite a workout. Thank gotxiness for 30- 
minute epoxy! 

At every warbird meet, there seems to be 
an unspoken mie that there must be at least 
one battle for the champ of "How low can 
you go?" and this year, there were several 
excellent low-flying duels! My pick for low- 
flying champ was Ty Brown from 
Kannapolis, NC; he flew several impressive 
fighters, but the one that stuck in my mind 
the most was his beautiful green Japanese 


Zero* Built from scratch, Ty's big Rising Sun 
war machine had a 108-inch span and was 
powered by a Quadra 75. Equally as impres- 
sive was Trent Wilhelm of Salisbury, NC, 
who also flew several heavy-metal birds. His 
B-25 spanned 110 inches and was powered 
by two U.S. Engines 41cc powerplants that 
made you really sit up and take notice when 
he performed those down on the-deck pass- 
es* Trent didn't spend much time on the 
ground; he also flew the wings off his super 
sweet Douglas AD Skyraider. This all-white, 
ground-support aircraft was loaded to the 
teeth with rockets and bombs. Spanning UK) 
inches and powered by a Zenoah G-62, 
Trent's "Sandy" put on quite a show! 










This Briatol 

Scout It a votoran of 
many Dolawaro War- 
bird meota. Flown by 
Robert Allan, the 
Scout has a 76-Inch 
apan and usat a Q-35 
for power. 


0»sr ths coorsa oT tha Its i h iadl the s tar p spi 6s r 
Sal Cahagpa laiiaUfihh offered Ms iss i i is stf PT- 
IM primary fmhiaf fo many pReta, He even 
repaired R a thus or lira Rveryotm bad a great 
time whBe they tried to make that perfect landkfgj 


When It came to big 
smoky maneuvers, no one 
could beat Larry Ellis' F4U 
Corsair! Hailing from 
Chalfont, PA, Larry flew the 
pants off his big, blue, bent- 
wing warbird; he must have 
used up a gallon of smoke 
fluid. Built from Ziroli plans 
and spanning 93 inches, 
the Corsair was powered by 
a 3W-60 and weighed in at 
32 pounds. 

Flight sorties of the slow- 
er variety were also in abun- 
dance; WW I aircraft are 
always a big part of the 
Delaware experience. Well- 
known model designer and 
Model Airplane News con- 
tributor John Tanzer was on 
hand to show off his latest 
creation. Powered by a Quadra 40 and 
weighing only 18 pounds, John's 77-inch- 
span Sopwith Camel flies like a dream. If 
you'd like to build one for yourself, you're in 
luck. John's Sopwith fighter will be featured 
in a construction article in a future issue. 
Stay tuned! 

Another very Impressive Sopwith was 
built and flown by Kevin Shaw of Mid 


Island, NY. Kevin's Pup is a highly modi- 
fied, kit-bashed Balsa LISA kit, and it's pow- 
ered by a Zenoah G-38. The 77-inch 
biplane's beautiful finish featured polished 
sheet metal side panels and engine cowl. 
Kevin's pilot figure was animated and 
could turn its head when the ailerons 
moved. Kevin did a great job flying his Pup 
as well. 


unfortunate bounce during a gear-up landing. Scott said he’d have it repaired in no time! 








WitfHNft a alffilww at . 


•v#ift wma this wonderful ZB^rcent mcalm ^ 


Ciirflt* Joitfiy. BuJrt by HeftH Ztmmertyt the 


gotdeiheidte biplane Aas a 14B4nch span and 
wetgtm 4E pounds. Covered In SofArtex and 


using pul(f^|i£fir calif« eentrotSf N It powered 


by a ZW-lOd iwlo-cyitmler mn0ne. Curing a 


epecial demo Nidht, SICS Videem secured a 


small video camera to the top wing so they : 


could film afrfthgreund footage for a future 


video! At ORS point, Sill McCsrty oAaood the 


Jenny around wHh hfs Fekker B4tl Effidodtor. 





4Ik>w: MGvln Shaw bHnfs in Hh b^saUftilly built modi- 
fied Eafsa USA Sopwith Fup. The 774nch biptane Is pow- 
ered by o G-3S. &e(owi B(H McCarty's Fun Aero 8Q-inch 
5.E.5& Sdtish fighter was flown In many dawn patroi sor- 
ites during tlie weekend. It’s powered ty a Quadra 42. 



LUNCHTIME BREAK 

For half an hour every day, the flying was 
halted and all the models were lined up 
side by side down the length of the run- 
way. This gave spectators a chance to see 
the warbirds up close and to speak with 
their proud owners. It was these breaks that 
made you appreciate just how many people 
attended the show; the crowd flooded the 
runway. After this wave of humanity sub- 
sided, the Delaware club orchestrated an 
impressive demo flight show. 

Featuring highly aerobatic electric- 
powered models and a very impressive 
turbine jet flight, the crowd loved this 
mini show-within-a-show. Bxpertly pilot- 
ed in true top-gun fashion, a bright- 
orange BVM F-4 l^hantom jet powered by 
a RAM 1000 was an instant hit. Dave 
Malchione Jr demonstrated the jet's blis- 
tering fast top-end speed as well as its 
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''down-and-dirty'' slow-speed flight char- 
acteristics. rd estimate that its top speed 
was dose to 190mph and that the low- 
speed flybys were in the neighborhood of 
about 45mph! How's that for a wide 
speed envelope? 

The Delaware gang really takes their 
event seriously, and the outstanding way 
they run the show highlights the RC 
hobby and industry for all the partici- 
pants and spectators who take in this 
warbird weekend. 

It's impossible to fully convey the feel 
and flavor of Warbirds over Delaware 
using only photographs and words. To 
fully appreciate it, you simply must 
attend the event and see it for yourself; 
you owe it to yourself to see what all the 
excitement is about. Go ahead; pack up 
your warbird and head over to Delaware, 
ril see ya there for sure! + 
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A s WW If came to a close, the Hawker Co. 
worked feverishly to release a new fighter* 
bomber-^the Fury. The Royal Navy called It the 
“Sea Fury," and that name stuck. Although It saw min- 
imal service In WW If, It was much used during the 
Korean War; In fact, a Sea Fury scored one of the first 
MIC “kills" during that conflict. This event merited 
special attention because a piston-powered airplane 
had shot down a nimble Jet fighter. 

As a military aircraft, ft could cany up to IS, 3-lRCh 
rockets, two l,OflS-poond bombs and two 90-gallon 
drop tanks under the wings in addition to Its four 
20mm Hlspano cannon. The black and white stripes on 
the fuselage and wings were common to all British 
Commonwealth carrier-borne aircraft during the 
Korean War. 

in 1949, the Sea Fury set a speed record on a flight 
hem London to Roma, and this triumph gave rise to Its 
pitnclpai civilian use as a racer; in fact, eight Sea 
Fuiys competed In the 1999 Reno Air Races, and the 
V^-scale, Top Fllte-designed Geld Edition Sea Fury 
model that’s the subject of this article Is a replica of 
one of those racers. 


■Til 
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TOP FLITE SEA FURY 


THE KIT 


THE WING 


Fuselage framing Is done upside-down. Several sizes of balsa 
stringer material run through notches In the formers to help 
create the rounded frame onto which the ^/iz-lnch balsa 
sheeting Is applied. 


CONSTRUCTION 

Begin construction with the 
fin and rudder. Since they 
have airfoil shapes but are 
built on their sides over the 
blueprints, the main spar is 
cut oversize to account for its 
surface curvature. (Trim the 
excess spar but sand it later in 
the construction process.) Slot 
six, •/l6-inch balsa ribs into the ’/ft-inch verti- 
cal balsa spar. Sheet the frame with Vl6-inch 
balsa, add a ^/l6x!^-inch balsa leading edge 
and two-layer, V4-inch-thick balsa tips and 
rudder bases, and sand them to the airfoil 
shape. (Later, you'll separate the rudder 
from the fin with a razor saw.) 

rhe trickiest part of rudder construction 
is building the counterbalance, but this is 
just part of the process of building a scale 
model. I used Zap's thin CA for most of the 
construction, but 1 prefer its slow-curing CA 
for applying the sheeting. 

The stabilizer uses 10, %2-inch balsa ribs 
slotted into an Vk-inch balsa main spar. Like 
the rudder/fin, the stab/elevator has an air- 
foil shape, and the spar is oversize. You add 
the solid balsa tips and leading-edge material 
and sand them to the airfoil shape. Build the 
elevator in halves that will be connected by 
an Vk-inch, one-piece wire joiner (that will be 
added after the fin and stabilizer have been 
permanently mounted on the fuselage). The 
elevators have a gentle, swept design. 

To ensure rigidity and proper alignment, 
use ^/i6-inch balsa to sheet the top of the 
emjx?nnage surfaces while they're still pinned 
to the building board. After you've removed 
them, sheet the empennage bottoms. 


sheet the wings. Next, prepare the center sec- 
tion's % 2 -inch balsa ribs by epoxying several 
with Vk-inch plywood doublers (to handle the 
stresses imposed by the landing gear). I used 
Zap's 5-minute epoxy for this and to attach 
the '^xl^-inch maple retract mounting rails to 
the ribs after 1 had installed them. Nine ribs 
make up the center section. The top and bot- 
tom main spars consist of two, joined, ?l6xVk- 
inch balsa and basswcxxi strips. To ensure that 
the construction is square, the ribs fit neatly 
into slots on an ^/k-inch balsa center trailing- 
edge spar. This center trailing-spar is oversize 
so that the airfoil-shape framing can be added 
while it's still pinned to the building surface. 
Like the empennage, the top half of the wing 
is sheeted while it's attached to the building 
board. After you've removed it, add fiberglass 
cloth to the interior of the wheel-well area for 
strength and easy maintenance (I used V4- 
ounce Hobbico fiberglass cloth). 

The two wings' outer panels are con- 
structed in the same way as the center sec- 
tion. Each outer panel has seven, Vt2-inch 
ribs with lightening holes that make it a bit 
easier to snake the servo wires through. 

You must decide whether to add scale flaps. 
1 encourage you to do so, not only because of 
their scale appearance but also because they 



The large kit box contains: two rolled blue- 
prints (one for the wing, stabilizer and eleva- 
tor, and one for the fuselage, fin and rudder); 
rubber-banded stacks of balsa and plywood 
sheeting and strips; bagged hardware; a tissue- 
paper-wrapped, clear-plastic canopy; wire land- 
ing gear; assorted molded-plastic parts and a 
one-piece fiberglass cowl. I should note that 
the quality of the wood throughout this 
American-made kit is well above average; I 
didn't see any damage caused by shipping, 
and there wasn't any sign of warps or cracks. 
The die-cutting quality was excellent; all the 
parts were easy to identify. The 68-page 
instruction manual is comprehensive and 
includes construction details, "hot tips," facts 
about the Sea Fury's history, a parts list and an 
inventory of additional items required to com- 
plete the model. A set of miniature building 
plans is included in the instruc- 
tions and makes a useful quick 
reference guide because you 
don't have to constantly unroll 
it. The photography through- 
out the manual is excellent. 


The one-piece wing is constructed in three 
sections (center panel and two outer pan- 
els); when it's complete, it will have a poly- 
hedral shap>e. 

Several landing-gear options are available, 
but you must decide on one early in the 
game because the construction steps are dif- 
ferent for each. The instruction manual illus- 
trates alternatives, including fixed gear (pro- 
vided in the kit), and suggests two choices of 
air-operated retracts (Robart and Century 
Jet). 1 opted for the Robart 605 HD 90-degrc*e 
retracts, and because I fly off a grass runway, 
I used the short-strut option. (The long-strut 
option is the proper scale alternative, but it's 
better suited to paved runways.) 

Begin the wings by making the skins out of 
% 2 -inch balsa sheeting; then, when you've 
completed the framing, you'll be ready to fully 


SPECIFICATIONS 

MODEL: Sea Fury 

MANUFACTURER: Top Flite 

DISTRIBUTOR: Great Planes Model Mfg. 

TYPE: scale warbird 

WINGSPAN: 66 In. 

WING AREA: 842 sq. In. 

WEIGHT: 11 lb.. 9 oz. 

WING LOADING: 31.6 oz./sq. ft. 

ENGINE REQ*D: .61 to .91 2-stroke or .91 
to 1.20 4-stroke 

ENGINE USED: O.S. Max FS .91 Surpass II 
4-stroke 

PROP USED: APC 14x8 

RADIO REQ’D: 4- to 7-channel w/5 to 8 
servos (elevator, rudder, throttle, ailerons; 
optional flaps, retracts) 

RADIO USED: AIrtronIcs RD6000 w/6 
AIrtronIcs duaFball-bearIng servos (eleva- 
tor, 2 ailerons. 2 flaps, rudder) and 2 
Tower Hobbles universal servos (throttle, 
retracts) 

FUEL USED: Tower Hobbles 15% for 
4-stroke engines 

PRICE: $159.95 

FEATURES: balsa/plywood construction; 
well-detailed, rolled blueprints; 68-page 
instruction manual; decals; one-piece 
fiberglass cowl; ABS molded parts; clear 
canopy and assorted hardware. 

COMMENTS: highest compliments to the 
intelligent engineering and above average 
quality of the materials in this kit. 

HITS 

• CAD-engineered interlocking construction 
ensures solid, accurate assembly. 

• Well above average-quality wood used 
throughout. 

• One-piece fiberglass cowl. 

• Exceptional engineering apparent in 
many phases of construction. 

MISSES 

• Rudder and elevator servos are difficult 
to access. 


markedly enhance the Sea Fury's slow-flight 
performance. This process is somewhat com- 
plex, since the flaps extend both to the center 
panel and to the outer panels, but Top Elite's 
superior engineers took this into consideration 
when they designed a joining process that 
works well yet limits the servo requirements to 
two (one for each flap). 

The flaps are constructed of half ribs. Unlike 
the other flying surfaces, which are attached 
with CA hinges, the flaps are attached with pin 
hinges to maximize their throw and strength. 

The three wing panels are attached to 
one another with two, doubled Vk-inch ply- 
wood wing joiners that fit neatly into 
grooves in the interior spar section. Each 
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TAKEOFF AND LANDING 

I was pleased with the Sea Fury's ground handling. The takeoff roll 
was very controlled; it required a little right rudder and a bit of up- 
elevator. The tail lifts off the ground with full throttle, and in about 
40 to 50 feet, It’s airborne. The climbK>ut was gradual at 20 degrees. 

Trim adjustments included three clicks of down-elevator and two 
clicks of right aileron. When these adjustments had been made, the Sea 
Fury tracked very solidly. The power of the O.S. Max 91 Surpass wasn't 
so overwhelming that it caused the model to fty at a non-scale speed. 

Landing approaches are routine; the Sea Fury is lined up at the 
end of the runway, the throttle is gradually lowered and the model 
settles nicely. With full flap extension and some gentle down-eleva- 
tor, I enjoyed a slow, controlled landing speed. 

AEROBATICS 

Loops with a diameter in excess of 100 feet were solid; stall turns, 
Immelmanns, spiit-S's, Cuban-8s and other vertical maneuvers were 
achieved with distinction. The roll rate was nearly two per second at 
high rates and one per second at low rates. Snap roils (both left and 
right) were sluggish but clearly defined. Spins were brisk; the model’s 
nose almost pointed at the ground, and recovery was easy, inverted 
spins were a bit wider. Inverted flight required moderate down-eleva- 
tor; I was not successful with inverted loops (the right wing panel 
always dropped). Knife-edge flight was achieved with moderate rud- 
der, knife-edge to the left gradually decreased its attitude, though. 



SLOW-SPEED PERFORMANCE 

Siow-flight performance didn’t produce any surprises; all the flying 
surfaces remained highly responsive. With full flap extension and low 
throttle, the Sea Fury slowed to a crawl. Remember to maintain suffi- 
cient airspeed with full flaps to grease it in for a landing. 

HIGH-SPEED PERFORMANCE 

The full-scale Sea Fury is frequently used as a Reno Racer, so you 
know the model’s high-speed flight is going to be fun! It tracks 
straight and true, and — just like its big brother — it holds its position 
in a tight bank. 


wingtip is propped up inches; 1 used 
Zap 30-minute epoxy for this. 

FUSELAGE 

The fuselage is framed upside-down. Begin by 
building an */k-inch plywcxKl deck and crutch 
assembly, and then fit the bottom half of the 
formers into it. The fuselage side section over 
the wing area uses doubled ^/k-inch plywood 
to handle the stress to which it will be sub- 
jected. TTie firewall is constructed of doubled 
'/k-inch birch-plywood pieces, and the fuse- 
lage is made up of 1 1 formers. 

To help create the rounded frame onto 
which you'll apply the Vaz-inch balsa 
sheeting, run several sizes of balsa stringer 
material through notches in the formers. I 
used thick Zap CA to glue all of the balsa- 
to-plywood joints, but 1 used slow-curing 
Zap CA to attach the sheeting to the fuse- 
lage frame. The best way to ensure that the 
fuselage is straight is to apply the sheeting 
to the bottom half of the fuselage while it's 
still attached to the building surface. 

It's usually tough to apply sheeting to a 
rounded fuselage, but wetting the sheeting 
first makes it very pliable. Don't be con- 
cerned about gaps where two sheets are 
joined; Hobbico filler dries quickly, is easy to 
sand and works great. 

The tail wheel assembly is in its scale posi- 
tion; for this reason, a separate wire pushrod 
has to be run from the interior to the aft end 
of the fuselage. The instructions suggest that 
you connect this tailwheel pushrod to the rud- 
der pushrod with a wheel collar, but 1 thought 
this wouldn't adequately withstand vibration, 
so 1 opted to solder them together instead. The 
tailwheel assembly is installed during the early 
stages of fuselage construction. 



The Sea Fury Is ready for final sanding and 
covering. 



Several landlng^ear options are offered. The 
manual Illustrates alternatives that Include 
fixed gear (provided In the kit) and two choices 
of air retracts. I opted for the Robert 605HD 
SMegree retracts. 

Attach the wing to the fuselage after 
you've trimmed the sheeting around the 
wing-saddle area. The wing is held in place by 
two, V4-inch dowels that protrude from the 
leading edge and by two, V4-20 holding wing 
screws. After the wing has been properly fit- 
ted, remove it, cover the center section with 
wax paper, and then reattach it so you can 
construct the wing fairings. Each fairing has 
six die-cut fillet braces of the appropriate 
shape. Glue these fillet braces to a Viz-inch 
plywood plate on the curve of the fuselage's 
wing-saddle area and to the exterior sheeting; 


then glue a die-cut, M^-inch balsa sheet over 
the fillet braces. 

Before you cover the model, permanently 
attach the empennage to the fuselage. I used 
Zap 30-minute epoxy so 1 would have 
enough time to properly align the surfaces. 
My Hobbico builder's squares were useful 
when I set the proper alignment. 

Fit and then glue the two molded-plastic 
air intakes to the inboard leading edge of the 
wing while it's attached to the fuselage. Use 
scrap wood to fill any gaps and Hobbico 
filler to make the ends flush with the wing's 
surface. After you've mounted the engine, fit 
and attach the one-piece fiberglass cowl 
using six screws that go through holes in 
hardwood blocks epoxied to the firewall. 1 
used a Dremel Moto-Tool to make the 
cutouts in the cowl for the engine head, the 
muffler exhaust and the fuel valve. 

RADIO & ENGINE 

The model calls for the following combina- 
tion of servos: one each for the rudder, ele- 
vator, throttle and retract system, and two 
each for the ailerons and flaps. To state the 
obvious: if you choose to build the Sea Fury 
without retracts or flaps, it will affect the 
number of servos you need. Install the rud- 
der and elevator servos while you're building 
the fuselage framing (before you sheet it). 
Access to these servos is through die-cut 
holes in the wing-saddle plywood, and it's 
"challenging" to reach them. 

The throttle and retraci-system servos sit in 
an Ik-inch plywood tray secured to the fuse- 
lage sides. Attach each of the two aileron and 
flap servos to its own removable Ik-inch ply- 
wood hatch; the V4X^/k-inch maple servo- 
mounting blocks are epoxied to the hatch. 
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You need two 18-inch servo extensions and a 
Y'connector for the aileron servos. For the 
flaps, 1 used a Maxx Products electronic servo- 
mixing device called the ^'Miracle so they'll 
lower simultaneously when they're activated. 

I used Airtronics 743 double-hall-bearing ser- 
vos for the elevator, ailerons, flaps and rudder 
because they provide It oz.-in. of torque, and I 
used Tower Hobbies universal servos for the 
throttle and retract systems because of their low 
torque requirements. The easy programming 
offered through my Airtronics RD60O0 radio 
brought everything together and allowed me to 
mix flaps with elevator control, etc. 

Use a 2- or a 4-stroke engine. If you opt 
for the 4-stroke, mount it vertical and invert- 
ed; if you go with the 2-stroke, tilt it slightly 
to allow the muffler to exit. 1 powered the 
test model with an O.S. Max FS .91 Surpass h 
4-stroke engine (with its stock muffler) and 
chose an APC 14x8 propeller and a 4-lnch, 
C.B. Associates white nylon spinner. Mount 
the engine on the Great Planes adjustable 
fiberglass engine mount that comes in the 
kit. X used my Great Planes Dead Center Hole 
Locator to ensure that the engine's screw 
holes would be aligned with the engine 
mounCs. 1 used a Sullivan 14-ounce fuel 


tank and a Du-Bro Kwik Fueler valve. By the 
way; 1 got an incredibly reliable idle with the 
pumped engine, and I strongly encourage 
you to consider this alternative. 

riNISHING 

1 needed two rolls of Dove Gray and slightly 
more than one roll of insignia Blue 
MonoKote to cover the model. You'll also 
need Top Flite LustreKote spray paint to 
match these two colors on the cowl, the air 
scoops and a few other parts. To trim the 
black and white stripes around the fuselage 
and wing, 1 used MonoKote 1 had in storage. 
Stick-on decals with the Canadian maple-leaf 
insignia, aircraft numbering/lettering and a 
few other odds and ends are provided in tlie 
kit. I used a Top Flite Panel-Line Pen to add 
more detail, and I applied two light coats of 
LustreKote dear to help protect the ''panel 
lines" from spilled fuel. 

The Sea Fury is a scale model, so 1 strongly 
encourage you to consider buying the cockpit 
kit that Top Flite designed for it; it's inexpen- 
sive and adds awesome details, including an 
instrument panel, headrest, sides, seat and 
floor. I also chose to add a VS^^scale, full-body 
Top Flite pilot. If you're up to it, the manual 





FURIOUS SEA FURY: LAST OF A BREED 

All good tiling come to an end, and for British, propel ler-drtvon Bghters, tlie end was the fabulous Hawker Sea 
Fuiy. It embodied everything that countiy had learned about fighter design and was a vrorthy successor to the 
Spitfire and Htirrlcane, 

Based on HawkeTs tank-busting Tempest Mk, III, the 1944 design ended up as a 9,200-pound behemoth 
(empty weight)-2,000 pounds more than a P-BID. It was powered by an 18-cylinder 2,480hp Bristol 
Centaurus engine that was unique not only because of its power but also because it was of a “sleeve valve" 
design. This design replaced the tulip-shaped Intake/exhaust valVe arrangement most engines used with a 
wildly complicated sleeve valve that resembled the valves In a trumpet. The engine's complexity Is one reason 
so many restored Sea Fur^ use Wright R-3350S for power. 

Atthou^ It's massive, the airplane is a pilot's delight with light pulck controls and an exhilarating takeoff 
acceleration that's matched by only a few others. Too late for WW H combat, the fighter versions-the F. Mk. X 
and ^e fighter- bomber FS Mk. Il-were more than a matcb for most opponents. During the Korean War, at least 
one MiG-15 pilot made the mistake of battling a Sea Fury In a turning fight-and lost 

Third-World air forces flew the Sea Fury well Into the '80s, and many of those we see restored saw service in 
Pakistan and I raq. A total of 860 single-seaters were prod uced along with 60 MK. 20 two-seal trainers. 

-Budd Dav/ssorr 

fd/for's note: Budd Dav/sson is the editoNfi-chM of Right Journal; he fe an expert p//of who has fiown many 
mn niters. 



Ths buifder is offered two engitiermouniing iech- 
nlquesi one 2-strohes ^ird one for 4-9troke%. 

I chose to power the test modet with an Q.S. 

Men .91 Surinass If pumped 4-stroke engine wHh 
Hs stock muffler. 



The elevator and rudder servos are tucked 
inside the wing filtetsj be sure te Instnlt tlie/n 
before you sheet the fusetaget 


sets out easy steps to build a static, 5 -blade 
prop. Of course, if you choose thi.s option, 
you'll need a second spinner for flying. A clear- 
plastic canopy is provided; its frame must Ix^ 
lightly sanded and painted. 1 used Formula 560 
glue to attach the canopy to the fuselage. 

CONCLUSION 

Before I started to build the Top Flite Sea 
Fury, 1 had completed several ARFs, and 1 
must say that it was truly a good feeling to 
get back to building a kit. There's nothing 
quite like the sense of accomplishment that 
building brings. Of course, the Sea Fury 
requires a lot of building and a considerable 
time commitment, but the results are hugely 
satisfying. Top FUte's Gold Ldition warbirds 
represent some of the finest flying, best- 
looking and most intelligently engineered 
scale models available today. 4 

A Irtron ks {714) 978-1895; a irtnmia. iwL 
APC Props; tllstrilwkii by iunttin^ prmlticts 
(530) 661-0399; itpcpropxonL 
C.B. Associates; tHstrihiited by CR Tiitoiie hiL\ 

(510) 783-4868. 

Century^ /ft Models (502) 266-9234; cefituryjvUom. 
Dn-Bro Products (800) 848-941 1; Mnuum. 

Great Pfimes MojJ^f Mfg, Co.; ithtributeil by Greai 
Fhwes Model Disttibutors (217) 39H-6300; 

(800) 682-8948; greafpkmis.tvm. 

Hobhko; dislribiiteit by Great Plutu's; hobbkoxom. 
LustreKote; distributed by Great Pitmes; top-flitCAmi. 
Maxx Produi ts hitt. (800) 416-6299; 

(847) 438-2233; maxxpuHUvm. 

MonoKote; distribuUd by Great Planes; top-flikxotn. 
O.S.; distributed by Great Phtnes; osengiimxmti 
Hobart Mfg. (630) 584-7616; robart.ami. 

StdUvau Products (410) 7 32-3 500; 
suHivanprodiuts.coni. 

Top Flite; distributed by Great Planes; top- flite. corn. 
Tower Hobbies (HiX)) 637-4989; towerhobMes.com. 
Zap Glue; /.apglue conh 
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FLIGHT TEST 



I f you like to build your own planes and want a great-flying electric park flyer, take a look at the House of Balsa Electric Aero 
Cub. Scale purists need not apply, this plane was designed to perform, not to win static contests! Folks who like to buiid kits 
as much as they like to fly them will really enjoy this model; this Is a good kit! 
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HOUSE OF BALSA ELECTRIC ACRO CUB 


FIRST IMPRESSION 

The plywood and baJsa are top- 
notch. the entire kit has excellent 
laser cuttings rolled full-size 
plans, a very well-photographed 
instruction manual, a complete 
Du-Bro hardware package, pre- 
formed aluminum landing gear 
and a nice-looking self-adhesive 
Mylar decal sheet* House of Balsa 
recommends three different 
power sources: a Speed 400 or the 
brushless Astro Might 010 or 020* 1 
opted for the AstroFlight 020, and 
it was an excellent choice. 

Every modeler has his own way 
of approaching a building project, 
and every kit manufacturer 
assumes the builder has a certain 
level of competence. The logical 
sequence of the manual facilitates 
proper construction of the plane. 
With that in mind, the only way 
to give an accurate review of the 
Aero Cub is to build the kit accord- 
ing to the manual directions, and 
that^s exactly what I did! 

WING CONSTRUCTION 

The wing panels build right over 
the plans and are designed so the 
semisym metrical rib section will 
fit between the trailing edge and 
the main spar as if it were a flat- 
bottomed section* Each rib has a 
notch to fit into a corresponding 
notch in the laser-cut main spar. 
This assures quick building, profier 
spacing as well as upright place- 
ment of each rib. Now. with each 
panel pinned to the building 
board, I glued on the top spars 
and leading edge and followed 
the well-documented sequence 
illustrated in the manual. 

Once the wing panels are com- 
plete and the center sections of 
each have been sheeted (both top 
and bottom), the panels are 
joined to form the wing. At this 
point. I installed the aileron hard- 
ware and trimmed the ailerons to 
fit. I did not hinge them until the 
wing was covered. For years, [ 
have used a tool, which is a piece 
of 6-inch long. '4i-inch wire that 
is glued into a Vs-inch dowel han- 
dle. The free end is ground flat to 
make a dandy gouge. I use this 
tool to cut the grooves in the 
aileron trailing edge for mount- 
ing the control hardware. 

FUSELAGE CONSTRUCTION 

Fitting the two fuselage sides 
is like piecing together large, easy- 
to-identify parts of a jigsaw 
puzzle. On completion, the two 
sides have laser-cut notches; these 
are joined with the formers and 



Tire tas^r-evt rJIre and spars fit together like puzzle pieces to 
provide a futhdepth spar—Hght yet stttt sirengt Tire wing 
should he completed over the plan. 



All spars are trimmed flush with the canter rib. and the two 
holes are laser cut for %^r»ch dowels, which fit Into the center 
rib on the other panel te ensure a perfect fit of both panels at 
the center joint 



Plywood doublers on either side of the firewali fit together tike 
a figsaw puzzle and are best held In place with clamps or 
clothespins until the £lue sets. 



Fty control horns are provided and are glued through iaser<ut 
notches In the rudder and elevator. They are slanted so the 
hole Is directly over the hinge. 


bulkhead, which have the matching keys that fit the 
notches. Strict adherence to instructions eliminates any 
pitfalls in the assembly process, 

MOTOR INSTALLATION 

Since more than one motor/gear combination can be 
used to power the Aero Cub. motor mounts for the 
Speed 400. AstroFlight 010 and 020 brushless motors 
are included. You'll need to choose wvhich motor 
youTe going to use before you start to build; the man- 
ual details a different assembly sequence for each 
mount as W'ell as any changes that must be made dur- 
ing the fuselage assembly. 


SPECIFICATIONS 

MODEL; Electric Aero Cub 

MANUFACTURER: House of Balsa 

TYPE: high- wing aero bat 

WINGSPAN; 52*5 In. 

WING AREA; 350 sq. in. 

WEIGHT: 27.5 oz* 

WING LOADING: 11*3 oz*/sq. ft* 

LENGTH: 27*5 In, 

DRIVE SYSTEM REQ D: Speed 400 geared 
motor or AstroFlight 010 or 020 geared 
brushless 

DRIVE SYSTEM USED: AstroFlight 020 
geared brushless 

SPEED CONTROL: AstroFlight 25A brush- 
less senserless 

RADIO REQ'O: 4-channel micro radio w/3 
servos (eievator. rudder and ailerons) 

RADIO USED: Hitec transmitter. GWS 4- 
channel receiver and assorted microservos 

BATTERY INSTALLED: 8- or 10-cell. 
SOOmAh NIMH 

PRICE: $74.95 

FEATURES: laser-cut balsa and plywood 
constructions; full-size CAD plan; color, 
photo-illustrated manual; Includes full 
hardware package Including pre- 
formed aluminum landing gear, 

COMMENTS: the pieces of this kit fit 
together extremely well and result In a 
nice park flyer that can double as an aer- 
obatic aircraft. 

HITS 

* High-quality laser-cut wood. 

- Good plans and Instruction manual* 

• Complete hardware package. 

- Straightforward assembly* 

MISSES 

' None. 



left: the firewall Is laser cut to match the 
AstroFlight 020 brushless moter* An ether firewafj 
fs provided to mount different motors* RJghb there 
Is plenty of room for radio gear In the cabin area 
and lots of laser^ut holes that make it easy to con- 
nect the various elements of the motor and radio. 
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With tha AstroFlIght 020 brushless motor Installed, the Aero Cut> tnl^t be called a two-way 
airplane, a park flyer, or an electric fly-at-the^leld aerobat! The only dtsti notion is the size of 
the battery packi With 8 cells, the Aero Cub Is a good hying sport-type airplane that will take 
off from grass and turn tightly enough to easily stay within the bounds of a ball field. Use a 
10-cell battery pack, and the Aero Cub becomes an extremely aerobatic performer. 

With a 10-oell battery, about 15 feet of roll and a dimb^ut better than 46 degrees, takeoff 
is more of a teap-offi After a few laps around the field, I set up for the landing. This Is a 
clean airplane with a good glide pattern; keep that In mind when landing. Just cut the piower 
and let tha plane settle In, keeping the wing$ level until just before touch dovim. Flare a little 
and the plane will settle In perfectly and make you look like an expert. Use throttle control to 
adjust your flight path, If needed. 


Low speeds are no problem; the Acre Cub will cruise around all day at V 4 throttle or until the 
battery runs out of juice! The Cub has a tendency to drop a wing sllghtty (and I do mean 
slightly} when It stalls, but once the nose drops, the wing will level out and glide straight 
ahead. For a high-performance plane. Its stalling characteristics are very mild. 


HIGH-SPEEO PI RfORfNAfiCE 


^ The Aero Cub cruises nicely at ^/4 throttle and will do loops and stall turns. At full power, 
this plane become ballistic. Just about any other types of maneuvers you want to do are 
possible. This plane will not perform these aerobatics with the look of an Edge 540, but It's 



cool to watch It perform all of these stunts 
with a Cub fiavor. 

The Aero Cub is an agile and powerful per- 
former; Its bag of tricks Includes rolls, Inside 
and outside loops, inverted snaps and spins. 
However, even with all of its power, it is still a 
Cub, and all of these maneuvers (which no 
full-scate Cub could ever perform) do have a 
Cuhtike quality. 


When assembly is complete, you should 
have a light yet strong fuselage, thanks to 
the dear and detailed instructions of a well- 
engineered kit 

TAIL FEATHERS 

i was able to put together these built-up tail 
surfaces faster than any others I have ever 
built! rhe entire outline of stab, fin, elevator 
and rudder are laser cut, and so are the ribs 
that flesh them out. Actually, the whole tail 
assembly can be put together without the 
plans; a flat board and some pins are all you 
really need. The pieces will still fit together 
well, hut it IS best to follow the plans to ensure 
proper construction. 

RNAL ASSEMBLY 

Once the assembly of the major components 
was complete, I sanded evers^thing with 1 50- 
grit sandpaper and used the 220-grit for a nice 
finish. Then, when ail the surfaces were 
smcxrth, I cleaned the framework with a tack 
rag — now the 
airplane is ready 
to cover! 

Normally, 
the ideal cover- 
ing would be 
something with 
a light film, but 
since I had a 
roll of transpar- 
ent MonoKote 
handy, that was 
the covering of 
choice! Although hinges are provided in the 
kit, I opted for my favorite MonoKote hinges, 
which have stood me in good stead over the 
years. Pictures of the Finished airplane, fea- 
tured on the box and in the instructions, 
boast a dandy sunburst color scheme. That 
trim scheme was not included in the kit, so 1 
decided to trim the plane with the decals pro- 
vided, which made it look like a }*3 Cub. 



A large area under the caltin is provided for the ff/ghf 
batteries. There is plenty of room for the recem- 
meiKted ICkcoJl pack. 


Because 1 intended to fly my new plane at a 
local schoolyard, I used the GWS 4 -channel 
receiver with three microservos, saving an 
ounce or so of weight. 

The manufacturer recommends using big- 
ger wheels, if you choose to fly the airplane 
from a grassy field I built up and finished the 
provided wheel pants because they look so 
good, hut when it actually came time to fly, 


J switched to larger wheels that actually 
looked more Cuh-like. ITie bigger wheeled air- 
plane with a 10-cell, 800m Ah pack weighed 
27.5 ounces ready to fly — 2.5 ounces less than 
listed in the specifications! 

A very nice feature of this kit is easy bat- 
tery installation. When the bottom of the 
cabin is open, the batteries slip nicely into 
the wide opening. I shimmed with a little 
foam and held the batteries in place with 
hardwood dowels. This provides a lot of air 
circulation (which Is nice to have in the 
middle of summer) and allows easy battery 
removal for charging. 

Another Ironefit is that the battery' pack can 
be positioned to properly balance the airplane 
(incidentally, the pack goes almost inch in 
front of the main spar!}. 

CONCLySION 

I set all of the controls in accordance with 
the manufacturer's recommendations and 
charged the battery. The Aero Cub was ready 
for the park. I 
expected the 
Aero Cub to be 
a great flyer, 
and my first 
flight confirmed 
my expecta- 
tions. It is a fan- 
tastic plane to 
fly, even with 
an 8-ccll pack, 
hut with a 10- 
cell pack, its 
performance is outstanding. It is nice and 
easy to build and fun to fly, and what can 
beat that? 4 

AstreFi^i^ht Inc. (AIOI 821-6242; 

Dn-Hro Proilm l\ (800) 848-94 11; ilithro.ami. 
Honse of Hahu (7601 246-6462; hvmvoflHthaxiun. 
MontiKtilc; ithtnimted by Gmt( Phmvs Model 
Dhiribidors (.». (8001 682-8948; ^^realphmesxum. 



Larger are recommended as replacements for That's me Uto Aero Cub on my local school ground, 

smaller wheels and pants ivAen flying from grass fields. 
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by Nonn Bogenschild 





■ f 1 had to choose one word to summarize the Canterbury Sailplanes F-20 slope glider, It 
1 would be "striking.” Its aggressive look and smooth flight characteristics make this 
1 plane a joy to own and fly. The F-20 Is easy enough for a beginner to fly, but It will still 

hold the interest of experienced pilots. 


The EPP-foam kit was easy to assemble and has proven to be extremely durable. Some 
combat action put the plane's durability to the test, and it came out completely unscathed! 

SPECIFICATIONS 

MODEL: F-20 Tigershark 
MANUFACTURER: Canterbury Sailplanes 
TYPE: slope combat glider 
WINGSPAN: 39 in. 

FEATURES: precision-cut EPP foairvcores: fiber- 
glass spars; Corflute tail surfaces; all necessary 
hardware, rolls of nyton-relnforced tape, red pack- 
ing tape and Bostik Clear Bond glue are Included. 

WING AREA: 269 sq. in. 
WEIGHT: 21.8 oz. 

WING LOADING: 11.7 oz./sq. ft. 

COMMENTS: the F-20 Tigershark Is a nearly inde- 
structible plane that exhibits excellent performance. 
It is v^l suited to both beginners and experts. 

LENGTH: 3SVt2 in. 

HITS 

RADIO REQ’D: 2-channei w/2 servos 
(elevator and aileron) 

RADIO USED: HItec Flash 5 transmitter, a Hitec 
555 receiver and 3 Hitec microservos (optional 
fiaperons) 

• Nicely cut wing-cores. 

• Easy to assemble. 

• Extremely durable. 

AIRFOIL: semisymmetricai 

MISSES 

PRICE: $79.99 

• Decals not self-adhesive. 


NOVEMBER 2003 57 




CANTERBURY SAILPUkNEB F-2D TIGERSHARK 



KIT CONTENTS 

When I opened the box, I was pleasantly 
surprised that almost everything needed to 
build the plane is included. The 16-page 
instruction manual is very complete but 
lacks illustrations that would have been 
very helpful in a few key steps, A separate 
diagram shows the radio installation. 

The majority of the aircraft is construct- 
ed of precision-cut EPP foam. The fuselage 
comes in four pieces — two cut to the out- 
line of the side view and two cut in the 
shape of the intake ducts. 

The EPP wing-cores come with precut 
spar reliefs that are some of the best IVe 
seen. The package also includes four fiber- 
glass wing spars and aluminum spar join- 
ers. The precut tail surfaces are construct- 
ed of Corflute material, and the cuts are 
all very clean and uniform. The hardware 
package contains everything you need to 
complete the F-20. 

ASSEMBLY 

Wings. Following the instructions, 1 
started with the wing. 1 glued the two 
wing-cores together using 3M 77 spray 
adhesive and joined the two sets of fiber- 
glass spars with the prebent aluminum 
joiners and the supplied glue. The angles 
of the prebent joiners 
needed a slight adjust- 
ment to fit properly, so I 
bent them to the correct 
angle usirtg pliers. 

Although the wing- 
cores come precut for the 
spars, you must remove 
additional material in the 
center of the wings to 
accommodate the alu- 
minum joiners. I have 
found that by instailing a 
paper clip in the tip of my 
electric soldering iron, 1 
can form a foam-cutting 
tool in a number of differ- 


ent shapes. 1 used my improvised foam 
cutter to relieve the center of the wing. 

After I had test-fit the spars and ensured 
that ev 0 [ything was flush, 1 giued the spars 
into the cores following the instructions. 
They must be allowed to dry for 24 hours 
before any more work can be done. 

Next, 1 applied the nylon-reinforced 
strapping tape to the wing according to the 
pattern on the outline drawing. 1 then cov- 
ered the wings with Top Flite EconoCote. 1 
chose this material in place of tlie provided 
red packing tape because it provides a 
much nicer finish and is specifically 
designed to be applied at low temperatures. 

1 cut the ailerons to length and then 
covered and attached them using a strip of 
covering material; this is very similar to the 
suggested method outlined in the instruc- 
tion bcK>klet. At this point, 1 set the wings 
aside to begin construction of the fuselage. 

Fuselage. To assemble the fuselage, 1 first 
glued the two center sections together and 
applied a strip of nylon-reinforced strap- 
ping tape to each side. This allowed me to 
shape the center section. 1 used a wood 
rasp and some 80-grit sandpaper to round 
the edges and create the F-20's smooth 
contours. The directions suggest that you 


ADDED 

PERFORMANCE 

I'm the kind of modeler who always tries to 
improve on an already good design, so 1 decided 
to make use of the flapertin function on my HItec 
radio and see how the F-20 would handle with the 
added feature. Rapemns allow a pilot to actuate 
the ailerons like flaps wtiile maintaining aileron 
control; this requires that you install an extra 
servo, but because I chose mlcroservos, the 
weight difference is negligible. (1 weighed two 
full-size servos against three microservos and 
found very little difference.) The Hitec Flash 6 
radio allows me to actuate the flaperons with the 
throttle stick, making them variable from neutral 
to about ^ inch of deflection. The radio also 
mixes ifi the elevator to compensate for any pitch- 
ing moment that the flaperons create. It took a 
few trials until I figured out that level flight 
requires 10-percent up-eievator mix when the 
flaperons are actuated. 

So how do they work? Spectacutariyi The 
directions suggest that you set up the ailerons 
with a %@-inch reflex, so I set the neutral posHion 
at ^6 inch up and the down position at about ^ 
inch below that At about Va deployment the 
wings generate incredible lift and slow the plane 
slightly; this makes it possible to keep the F-20 
aloft In winds that would normally ground a typi- 
cal slope combat glider. Full deployment slows 
the F-20 for landings in a hurry, hut the aileron 
control becomes mushy. Rolls are very axial in 
neutral and become more barrel-shaped when 
you actuate the flaperons. 

I have had limited success using flaperons on 
other slope combat planes, but I highly recom- 
mend them for the F-20. 

do tliis with a hobby knifu, but 1 don't rec- 
ommend that; it's too easy to cut off more 
than you bargained for. 

After I had shaped the center of the 
fuselage, I installed all the radio gear. 7hi% 
was out of sequence, but had J followed 
the instructions, I would have had to cut 
through the covering material to install 
the gear. 

I glued the two intake ducts to the sides 
of the fuselage and carefully sanded them 
into shape. Then I applied the nylon tape 
to the entire fuselage according to the 
instructions. I used a hot covering iron to 
smooth the tape over the compound 
curves and applied EconoCote covering 
over the nylon tape to produce the finish 
shown. Black automotive pin-striping tape 
separates the red and white color scheme. 

During the covering process, I acci- 
dentally melted a smaJl section of the 
canopy by allowing my covering iron to 
become too hot. To repair it, I removed 
the affected material, applied some 
sparkling putty then reshaped and 
recovered the damaged area. 



I mounted the on/off swiUh to a piece of 4^4-frrcft piywood before t 
mount ed It on the side of the fuselege. 
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TAKEOFF AND LANDING 

The F-20 takes off wtth a simple toss 
off the side of your favorite slopo-gUd- 
log hilL The plane tracks straiglit and 
requires no input to keep the wings 
level. Surprisingly, the F-20 can be 
flown In very light wind and has flown 
decently In wind as light as 8mph. 

Landing the F-20 is a piece of cake. 

The plane will glide for quite a ways 
after you are out of the lift zone, and It 
has a straight-ahead stall characteristic 
that makes touchdowns very gentle. 

The EPP construction Is extremely for- 
giving and has even absorbed a few 
cartwheel landings with little more than 
a few grass marks. 

HIGH-SPEED PEHFORMANCE 

The F-20 Is one of the fastest EPP foam planes 1 have flown. The 
plane tracks straight and does exactly what you tell It to do. The 
semisymmetfical airfoil and smooth EconoCote covering allow the F- 
20 to really move, I did not observe any aileron or elevator flutter at 
high speeds. 


LOW-SPEED PERFORMANCE 

If you enjoy a more relaxed airspeed like I do, 
simply pull the elevator trim back a little- The 
F-20 has a very slow stall speed, making It 
simple to keep up at slow speeds. It requires 
slightly higher control Inputs at low airspeeds. 

AEROBATICS 

Although most 2-channel combat slope gliders 
are not known for spectacular aerobatics, the F- 
20 will perform axial and barrel rolls very nicely, 
with minimal loss of airspeed. Loops require 
some aileron Input at the top to prevent the F- 
20 from falling out to one side. Stall turns are 
smooth, thanks to the large vertical fin. 

This plane does not like to fly Inverted; it 
requires almost full down-elevator and loses airspeed in a hurry. The 
first few attempts at inverted flight resulted In a little durability test- 
ing and a hike down the hill. Flat spins are possible If you are lucky 
enou^ to find another combat plane heading In your direction and 
are skilled enough to touch wingtips. Be prepared for a hike, though, 
because the plane won’t recover from a flat spin unless it Is at high 
altitude. Be sure that the other pilots on the hill are combating 
before you try this! 



Tail surfaces. The tail surfaces come pre- 
cut from Corflute matehal. The vertical fin 
was white and the horizontal stabilizer 
was red, but the color scheme I desired 
required the vertical fin to be mostly red. 
Because Corflute cannot withstand the 
temperatures required for iron-on covering 
to adhere, 1 used a sheet of seif-adhesive 
covering material from Top Flite that 
matched the color of the EconoCote to 
make the vertical fin red. The horizontal 
stabilizer and elevator required little more 
than installation of the provided hard- 
ware. I glued both tail surfaces to the fuse- 
lage using the supplied Bostik glue. 

Radio iiistailation. The F-20 requires 
only a 2-channel radio to operate the 
ailerons and the elevator; 1 chose the 
glider version of the Hitec Flash 5 com- 
puter radio because I wanted to try its 
flaperon function with the F-20. The 
package includes three microservos^ a 
mini Hitec 555 receiver, a power switch 
and a 2 70mA h flight pack. 

Since the flight gear is basically built 
into the aircraft, I installed everything in 
the fuselage before I covered it. Glue the 
servos directly to the EPP foam using the 
provided glue. Because the fuselage is pre- 
cut for full-size servos, 1 had to use a few 
scrap foam pieces to shim my micro eleva- 
tor servo into place. The radio-gear loca- 
tions are clearly marked on the outline 
drawing provided with the instructions, 

I mounted the on/off switch on a scrap 
piece of V64-inch plywood. I also cut a slot 
in the plywood that allows the charging 
jack to be tucked away, I cut the recesses 



I gtu^d the #f/fee servos d/reofty to the EPF foam. 
Because the fuselage was precut for standard ser- 
VOS, I had to use a few pieces of scrap foam to 
shim the mlcroservos Into place. 



into the fuselage for the receiver, the bat- 
tery and the switch using a hot wire. 
Instead of cutting slots into the surface of 
the fuselage to route the wires through, I 
used a piece of ^^-inch music wire heated 
over a torch to very carefully melt wire 


conduits through the fuselage. The con- 
duits are only slightly larger than the 
servo connectors, and should ) ever 
decide to use the flight gear in another 
plane, the conduits will make removing 
the radio gear much easier. 

Next, 1 mounted two micro.servos side by 
side into a recess that I cut into the wing 
and secured them into place using glue and 
some nylon-reinforced tape. Of course, 1 
carefully checked the control-surface 
throws, aileron and flaperon functions 
before 1 glued the wing to the fuselage. 

BALANCING 

The F-20 required about ounces of lead 
in the nose to balance at the location indi- 
cated in the instructions. 1 also checked 
the balance along the axis of the fuselage, 
and one wingtip needed almost Va ounce. 
I cut a slot in the w'ingtip and inserted an 
appropriate-size washer. The F-20 was 
then ready to take flight. 

CONCLUSION 

Because I was so meticulous about the fin* 
ish, it took me about 12 hours to com- 
plete the F-20. If, however, you don't 
have your heart set on matching the color 
scheme on the box, you could definitely 
finish it much more quickly. Once com- 
plete, this glider is striking; and if you 
think its looks are pretty cool, wait till 
you get it in the air! + 

Canterhur}’ SaHpktnes; www.flycs.ioui. 
EcotwCoie; tHstributed by Great Planes Motkl 
DistriiHitom (217 i 39B-6300; {800} 682-8948; 
y^reiilpkmesxain. 

Hitec HCD tm. {HS8} 748-6948; HUccraLcom. 
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SPECIFICATIONS 

Wing Span: 71.0 in / 1800 mm 
Wing Area: 955 sq in / 61.6 sq dm 
Flying Weight: 10.0 lb/ 4500 g 
Fuselage Length: 71.5 / 1820 mm 
Engine Required: 4C 1.20 cu in 
Radio Required: 5 channels, 6 servos 


Aluminum 


Donny Wright 

with his Zen ill ^ 


Anit-vibration engine mount 
comes with blind nuts already 
installed at the nrewall 


Inside the fuselage 


Tune-pipe can be installed under 
the latched fiberglass belly pan 
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Pre-installed retractable 
landing gears 


Pull'pull controls on rudder 
and elevator for more precise 
control. Elevator bellcrank 
to eliminate any differential 
throw 


AH balsa and wood construction 


i Premium hand-ironed on covering 
A (3 color scheme^ 

B One piece rib-wing 

All necessary haidwares included 

Anti-vibration engine mount and 
aluminum spinner provided 

Latched fiberglass belly pan for 
housing tune-pipe 

Pre-installed retractable landing gears 

Pull-pull rudder control 

Hand-painted fiberglass cowling with 
3-D transparent template 


Winner of the 
AM A F3A Nationals 

Masters Class 





FLIGHT TEST 



I t seems as though every week, I meet someone at the field who’s interested 
in getting involved in RC flying, and his first question Is always “What’s the 
best plane for me to start with?” In my opinion, the best trainer you can buy 
is one that you can assemble quickly, requires very little skill to set up and is 
capable of growing with you as your flying skills develop. 

The Megatech Nitro Capitol Ryer Is the first trainer I’ve seen that fits that 
bill. It can be assembled in less than 1 hour using four common tools: needle- 
nose pliers, standard and Phillips-head screwdrivers and an adjustable 
wrench. The plane comes with two dihedral braces-one with 6 degrees of 
dihedral for trainer mode and one with zero dihedral for aerobatic mode. 
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MEGATECH NITRQ GAPITDL FLYER 


KIT CONTENTS 

Tlie Nttro Capitol 1-lycr comes with the wing 
halves, the horizontal stabilizer/devator^ the 
vertical fin/mddeT and the fuselage comp let ly 
covered. A universal engirre mount is already 
installed, as are the fuel tank and the fuel 
lines. The landing gear conies with the 
wheels installed. The nose wheel is mounted 
on the fircw'all with the pushrods in place. All 
push rods have lieen assembled and adjusted 
to the correct lengths. Two wing braces are 
included — one with dihedral and one with- 
out. The kit even includes the spinner. 

ASSEMBLY 

This is by far one of the easiest planes to 
assemble that 1 have ever seen (ifs nearly as 
easy as a true readydo-fly). The 
photo-illustrated manual is 
divided into 11 easy steps. 


Engine installation. The 
aluminum engine mount is uni- 
versal and has been installed in 
the Capitol Flyer's nose; it uses a 
bar-clamp system that doesn't 
require you to drill any holes. It 
should be able to accommodate 
any engine in the .40 to .50 range 
without a problem. 

I used a Megatech .46 
2-stroke engine, \ simply placed 
the engine on the mount and 
attached the two metal clamping 
plates to Ixjth sides of the engine 
flange with the supplied nuts 
and holts. The bottoms of the 
mounting rails have hex cutouts 
to secure the nuts, so you don't 
have to use a wrench. As I tight- 
ened the clamps, 1 was careful to 
torque the bolts gradually and 
did not tighten only one W'hile 
leaving the others loose; in fact, I 
suggest that you snug them 
down as you would the lugs on a 
wheel — in a crisscross pattern. If you have 
some blue thread-locking compound, it's a 
good idea to use it on the nuts to make sure 
that they don't loosen in flight because of 
engine vibration. If you don't use thread-locker, 
be certain to check these bolts periodically. 

After installing the engine, I installed the 
muffler and then connected the fuel lines. 
I wo fuel lines are supplied and are already 
attached to the fuel tank. I simply connected 
the right-hand line (supply) to the carbure- 
tor and the left-hand line (vent) to the muf- 
fler's pressure nipple. Be sure to push these 
lines all the way on. 

Radio installation. 1 chose to install the 
radio before 1 installed the landing gear. This 
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allowed me to lay the fuselage flat on my 
worktable with the nosewheel hanging over 
the table's edge. On the installed servo tray 
are three oj>enings: two at the rear for the ele- 
vator and rudderynosewheel servos and one 
at the front for the throttle servo. 1 installed 
three Futaba servos in their respective 
openings and secured them with the mount- 
ing screws that come with them, I installed 
the two rear servos with the output arms fac- 
ing the rear of the airplane and the throttle 
servo with I he output arm facing the left side 
of the fuselage (when viewed from the front,) 
Then, I removed the output arms from 
each .servo and temporarily connected the 
receiver and battery to the system. I turned 
on my radio and centered all the trims. I 


then reattached the servo arms and tried 
various spline positions until I found one 
that centered the arm. i secured the servo 
arms with the supplied screws and attached 
the correct pushrrKl devises to every servo. 

I wrapped the receiver with foam and 
installed it just behind the servo tray. Using 
double-sided tatK^ I installed the battery in front 
of the sei\'o tray. I installetl the receiver switch 
in the hole In the right side of the fuselage. 

I'ail assembly. Attach the tail surfaces by 
placing the horizontal stabilizer in the slot in 
the fuselage; then, slide the two long bolts 
attached to the vcrtical-hn assembly through 
the holes in the fuselage and stab. Secure 
these bolts using two washers and two wing 



Unique io the Capitof Flyer is fliat its wing^s dihedral angle can 
be altered. Da this by changing the dihedral trace and the roei 
rib. The V-shaped brace provides more stability, and the 
straight brace is for aerobatics. 



The iaii feathers are simpty bolted into place with two botts 
tftef are attached to ti»o vertical fin. 


SPECIFICATIONS 

MODEL: NItro Capitol Flyer 

MANUFACTURER: Megatech Inti. 

TYPE: semisynnmetricaFwlng trainer 

WINGSPAN: 62 in. 

LENGTH: 47 In. 

WEIGHT: 6 lb., 2 oz. 

WING LOADING: 17 to 20 oz./sq. ft. 

RADIO REQ*D: 4-channeJ w/4 standard ser- 
vos (elevator, rudder, throttle and 
ailerons) 

RADIO USED: Futaba Skysport/4 Futaba 
3001 servos 

ENGINE REQ D: .40 to .50 2^troke 

ENGINE USED: Megatech .46 2-stroke 

PROP USED: 11x6 APC 

FUEL USED: Wildcat 15% 

PRICE: $129 

FEATURES: all-balsa and plywood construc- 
tion; nose gear and linkages mounted 
and adjusted; all hinges glued and 
pinned; all servo and switch cutouts are 
drilled; universal engine mount for .40 to 
.50 2-stroke engines; throttle linkage 
Installed and cut to length; main landing 
gear attached with only three wing nuts; 
very stable and easy to fly; semisym met- 
rical aerobatic airfoil. 

COMMENTS: instructors and students will 
enjoy flying this plane. It's designed to 
grow with you as your skills increase. The 
easy assembly will get you to the field 
and into the air fasti 

HITS 

« Fast, easy assembly; wing nuts used as 
fasteners (no toots required). 

* Nice flight performance. 

* Nice covering job. 

+ Two dihedral options (zero and 6 
degrees). 

MISSES 

’ None. 

nuts. I also used a drop of blue thread-locker 
mi them to prevent them from coming loose. 

1 finished the tail section by attaching the 
elevator and rudder pushrods. Since the ser- 
vos were centered in the previous setup, 1 
took the time to adjust the clevises to ensure 
that the elevator and mdder were mechani- 
cally centered. I was pleased to find that 
they were only one to two turns away from 
being perfect. Any other adjustments that 
might be needed in flight can be made with 
the radio trims. I was careful to install the 
safety-keeper tubing over each clevis to pre- 
vent them from coming off in flight. 

l.aiiciiiig-gear assembly. To install the landing 
gear, 1 had to find the three holes in the bottom 


MEGATECH NITRO CAPITOL FLYER 
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Teaching someone to fty with the NItro Capitol Ryer Is a real joy and a lot of fun. The plane Is so 
solid that you can spend more tinne teaching than worrying about saving the plane. On the day I 
test'llew It, there was a moderate 5 to 10m ph breeze and the plane handled It effortlessly. 

TAKEOFF AND LANDING 

As I taxied out on the runway, I was surprised by the nosewheel steering’s responsiveness. 
Applying too much rudder will cause the plane to veer and a wingtip to touch the ground — not 
a ma|or problem, as the plane tracks straight when power Is applied and requires only slight 
rudder corrections. I lined the plane up with the runway centerline and slowly advanced the 
throttle. The Megatech .46 Is a strong engine, and with a touch of up^levator, the plane didn’t 
take more than 40 feet to break ground. Cllmheut Is rock solid, and the wings didn’t rock 
excessively, even In the breeze. When It reached about 100 feet, I banked It toward the run- 
way, and as soon as I released the ailerons. It immediately banked Itself. It required a couple 
of clicks of down-elevator to keep It flying “hands-off.” I ran a few low passes down the run- 
way centerline to see how well it tracked dose to the ground, and then I set up for my fli^t 
landing. On the downwind leg, 1 reduced the throttle to and the Capitol Flyer gradually lost 
altitude. I was careful not to use excessive elevator to keep It flying level, as I did not want to 
bleed off all airspeed. As It turned onto final, I reduced the throttle to and it maintained a 
nice glide path. When It reached the runway, I began to slowly feed up-elevator, and I reduced 
the throttle to Idle; the plane settled Into a very nice, soft landing on the main gear. 

LOW^PEED PEftrORMANCE 

Even with its aerobatic wing brace Installed, the Capitol Flyer still has many trainer qualities. 
Including the ability to fly slow and steady, it handles very well, and the controls remain very 
effective at low speeds. When the plarte does stall, the right wing drops slightly as the nose 
falis. A few clicks of power are all that are required to get It flying again. 


HIGH-SPEED PERFORMANCE 

I wouldn’t consider the NItro Capitol Ryer a speed demon, but It does groove along nicely at 
full throttle. Most of the flying Is done at between ^ and ^ throttle, though. The Megatech 


of the fiLselage through the covering. After 1 had 
found them, I used a sharp hobby knife to trim 
away the covering there, and I attached the 
landing gear with three wing-nut screws-^again 
using blue thread-lock to secure them. 

Wing assembly. At the root of each wing 
panel is a slot for the wing dihedral brace 
and a hole for the wing-joiner dowei. There 
are two dihedral braces— one with dihedral 
for more stable, entry-level flight and one 
without any dihedral for more advanced 
flight and aerobatics. I test-fit both before 
deciding to install the one with dihedral for 
the test flights. The wing halves go together 
without glue. I slid the wing brace into the 
slot in one wing half and secured it with a 
wing-nut bolt. Next, I slid the other wing 
half over the brace and attached it with the 
other wing-nut bolt. You have a very sturdy 
wing when youVe done this. 

Next, I installed another Futaba 3003 servo 
for the ailerons in an opening on the wing. I 
connected the servo to the radio system to 
ensure that the servo post was at its neutral 
position, and then I attached a servo control 
arm. 1 connected the two assembled pushrods 
to the servo and then to the torque rods. I 
secured the devises with safety-keeper tubing. 

I installed the wing on the fuselage and 
checked the center of gravity (CG). I 
installed the wing with the 10 supplied rub- 
ber bands, 'lo check the CG, I used my 
Great Planes CG Machine and set it to the 



The servo trey comes fnstefled and provides a 
logical layoui for the servos. 



The aluminum mount secures the oagine with m 
bar clamp. No driltlng required herel 


recommended 3.5 inches back from the 
wing's leading edge. If you don't have a CG 
Machine, you can also make a mark 3.5 
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.46 Is a great little engine, and it performed 
very well when I switched the wing to the 
zercHdlhedral brace and flew some aerobatics. 

AEROBATICS 

Even In trainer n>ode with the dihedral brace, the 
plane was able to perform loops and rolls. During 
rotlsv It tended to lose altitude during the Inverted 
portion, but that was easily corrected by applying 
down-elevator. When I switched to the aerobatics 
mode with the zerodegree brace, I noticed much 
snappier performance. Rolls were more axial, 
and point rolls were also easy to do. The wing’s 
semtsymmetrlcal design, coupled wtth this wing 
brace, lends Itself to excellent Invertedfllght per- 
formanoe. Only a little down-elevator wa& needed 
to sustain Inverted flight Rgure€s, Guban-8s, 
spllt-5’s and even snap rolls were all Impressive. 

inches back from the leading edge on the 
underside of the wing and suspend the plane 
with one finger on each mark to see how the 
plane balances. 1 was happy to see that the 
CG matched the manufacturer's specs. If 
your plane is tail- or nose-heavy, you may 
move the receiver's battery forward or back- 
ward, respectively. 

Everything looks great! The best part is 
that it took less than 1 hour to assemble. 

CONCLUSION 

Megatech has a sure winner with the Nitro 
Capitol Flyer. It's fast and easy to assemble, 
and it's constructed of high-quality materi- 
als. The semisymmetrical wing, coupled 
with the two wing braces, gives you a plane 
with excellent trainer characteristics that 
can easily be converted into a high-perfor- 
mance aerobatic aircraft. If you want a 
trainer that's very stable and capable of 
growing with you as your skills improve, the 
Nitro Capitol Flyer is the plane for you. 4 

A PC Props; liistributed by limiting protiuds 
(S30I 661-0399; npcprop.cotm 
Futaba Corp. of America; didhbnteil by Great 
Plunes; fiitaba-rc.com. 

Ghhal Hobby DistnhuUm {714} 9634y329; 
globaihohby. com. 

Great Plams Mi>def Mfg. Co.; dhliibulett by Great 
Planes Model rXvrriiJr/fm (21?) 398-6300; 

(800) 682-8948; greatphmes.ami. 

Magfmm; iUstrihiited by Global Hobby. 

Mega tech inti. (201) 662-2800; megatedLCOttL 
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I ntroduced in 1998, Thunder Tiger's Raptor was an 
instant success. After many thousands of flight hours 
were accumutated by novice and ZB pilots, it was 
found that some of the hell's areas could be Improved. 
Thunder Tiger listened to its customers’ feedback and 
incorporated many of their suggestions-turning a good 
helicopter into a great helicopter. In September 2002, 
Thunder Tiger released the Raptor V2, and It has taken 
the hell market by storm. If you liked the way your old 
Raptor performed, then you'll love the V2. 
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Because I broke in the engine on a test 
stand, there weren't any surprises at the 
field during the first hovering flights. The 
Thunder Tiger PR0^39H ran like a clock. I 
set up the heli using the figures given In 
the manual because most modelers 
wouid use these as a starting point. 

GENERAL FUGHT CHARACTERISTICS 

First liftoff was quite a surprise— no shak- 
ing or vibrations anywhere on the hell. 
Everything was smooth; even the fuel in 
the tank was rock-steady. No trim changes 
were needed on the cyclic controls, and 
the taikotor trim was perfect. The main 
rotor-blade tracking was off a little, and a 
Mt turn on a ball link quickly had the 
blades In track. Control response was very 


solid and precise without being twitchy or 
overly sensitive. Because 1 used the stated 
6 degrees of hovering pitch at center stick, 
1 had to adjust the throttle curve slightly to 
hover at this setting. It fett great at a head 
speed of about l,5D0rpm. 

After a few tanks had been run through 
It, I fiew some circuits and found that the 
control response was nicely balanced. 

AEROBAHCS 

When compared with other helicopters, 
the Raptor really stands out as a star. I 
first completed some basic aerobatics and 
proceeded to pul It through Its paces. 
Loops and rolls were easily done and very 
smooth. The tall rotor has plenty of author- 
ity; pirouettes and 540 stall turns were 


quick and precise. The hell responded as I 
felt that It would— flawlessly. Inverted 
flight was OK; however, a better throttle 
and pitch curve would make It perfect. 
Mild 3D aerobatics were also possible with 
the recommended settings. I performed 
flips, tumbles and other mild 3D maneu- 
vers and found that I needed to add cyclic 
to throttle mixing to keep the head speed 
up during these. I was amazed at how well 
the stock wooden rotor blades performed. 

I then tried some autorotatlons with 
the kit blades, which were nonevents, 
though lf$ best to do them when there Is 
some wind, as there Isn't much energy 
left In the blades at the bottom of the 
autorotation. The Raptor Is an amazing 
helicopter for pilots of all levels. 



The best just got better! 



THUNDER TIGER RAPTOR 30 V2 


NEW FEATURES 

Thunder Tiger made 17 major improve- 
ments to the Raptor to enhance its durabil- 
ity and flight performance. Some of the 
changes are subtle, while others are more 
obvious. The most noticeable change is the 
slimmer and sleeker canopy. It also has an 
air inlet on each side to direct cooling air 
toward the fan air intake. Some of the other 
improvements include a beefier collective- 
pitch-control arm to handle the rigors of 
aggressive 3D maneuvers. The larger blade 
axle, radial and thrust bearings in the rotor 
head allow smoother and more precise 
blade-pitch com- 
mands. One area Tm 
glad to see improved 
is the engine clutch^ 
the original Raptor 
experienced some 
clutch failures. The 
new, larger-diameter 
clutch is made of a 
tougher spring-steel 
alloy. The main 
frames have also been 
strengthened, and the 
built-in cooling 
shroud has been 
lengthened for better 
engine cooling, 

ICIT CONTENTS 

The Raptor 30 V2 
base heli comes as a 
kit and contains bear- 
ings {29 total) on all 
of its major pivot 
points. An upgrade of 
20 additional bearings 
for even more preci- 
sion is available. The 
48-page, nicely laid- 
out instruction manual 
contains information 
on safety warnings, 
items and tools need- 
ed to complete the 
kit, assembly, mainte- 
nance and flight 
training. Like numer- 
ous other heli manu- 
als, the Raptor's has 
many exploded, iso- 
metric drawings and 
few written assembly 
instructions. This isn't a problem for those 
who have built a heli or two, but it can be a 
little confusing for the first-time builder. 
Fortunately, the Raptor builds easily and 
quickly, and a careful study of the drawings 
will ensure success. If you don't feel up to 
the task of building a heli, the Raptor is also 
available as an ARF that's completely built 
with a Thunder Tiger PRO-39H engine and 
muffler installed. 


ASSEMBLY 

Frame assembly. 1 cleaned off my work- 
bench, reviewed the manual a couple of times 
and gathered the tools I needed to assemble 
the kit. 1 had heard a lot of good things about 
this helicopter and w'as eager to find out 
whether all of the hype was true. To power 
my Raptor, I used Thunder Tiger's PRO-391^ 
engine and Wildcat 30-percent-nitro heli fuel. 
For this review, instead of a blow-by-blow 
"screw part A to part B," I'll touch only on 
those areas that need some clarification. 

First is the fuel tank. Mine came assem- 
bled with the fuel pick-up line and clunk 


installed. Most kit-supplied fuel lines won't 
stand up to 30-percent nitro for very long, 
so I changed the line in the tank to a more 
durable one. The clutch bell comes with the 
liner glued into place and the bearings 
installed. When you install the pinion gear, 
be sure to use a thread-locking compound 
on the threads and securely tighten the gear 
to the clutch bell. 

Two things to look out for during frame 


SPECIFICATIONS 

MODEL: Raptor 30 V2 
MANUFACTURER; Thunder Tiger 
DISTRIBUTED BY: Ace Hobby Distributors 
TYPE: 30-size helicopter 
ROTOR DIAMETER: 49 In. 

LENGTH: 43.5 in, 

HEIGHT: 15 7 In, 

WEIGHT: 8.25 lb. 

RADIO REQ'D: ^channel heli radio 
w/5 servos 

RADIO USED: JR 8130 transmitter w/4 JR 
NE5 4131 servos and 1 JR DS8417 dIgF 
tal servo on tall rotor; JR G410T gyro 

ENGINE REQ'D: .32 to ,39 a^troke hell 
ENGINE USED: Thunder Tiger PR0-39H 
FUEL USED: Wildcat 30% hell 
PRICE: $264.95 

FEATURES: redesigned main frames; 
longer built-in cooling shroud; sleeker 
canopy; stronger collective-pitch arm; fin- 
ished main rotor blades; bearings on the 
major pivot points: belt-driven tall rotor; 
larger, stronger clutch and clutch bell; 
ball links on all pushrods; <x)lorful decals; 
informative Instruction manual. 

COMMENTS: the Thunder Tiger Raptor 30 
V2 Is a great-performing helicopter for 
beginners and experts. I really like the 
fact that Ifs so easy to build; It took me 
about three days from the time I opened 
the box. The Raptor's flight characteris- 
tics can best be described as refined: It's 
solid, predictable and has no bad habits. 
Because of Its low cost, it makes a great 
aerobatic trainer with which to learn new 
maneuvers. I highly recommend the 
Raptor for all hell pilots. 

HITS 

^ Easy to build. 

• Great setup Instructions. 

• 30 capabilities. 

• Low cost. 

• Fun to fly! 

MISSES 

• Could use more written assembly 
Instructions. 


assembly: first, when you install the main 
shaft bearings, use the main shaft to 
ensure that the bearings are properly 
aligned. Keep the shaft in place until the 
frame halves are secured tightly together. 
Second, be sure to install the thrust washer 
on the start shaft before you slide the shaft 
into the clutch bell; it's easily missed. Also, 
when you assemble the main drive gear, 
make sure that you install the autorotation 
sleeve with the hole to the underside of 
the gear assembly. 



The front of the canopy ts held on (ho chassis by this clip that slips over the 
front sktd brace. Very slick! 



The tail rotor is belt-driven and virtually maintenance-free. TTie oversize tait- 
tlade grips are front the Raptor 60. Note the idler puiley; ff prevents the belt 
from slipping on the toothed pulley. 
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THUNDER TIGER RAPTOR 3D V2 



The collective-pitch-control 
arm contains lots of parts and is 
easy to buiid. The linkage balls 
that arc screwed to the elevator- 
control lever can be easily over- 
looked. Two balls are installed 
on a single screw, and it's hard 
to see this in the drawings. 

Before 1 installed the engine, 1 
ran a few tanks of fuel through it 
on a test stand to break it in. This 
is always a good practice as you 
can closely set the needles for a 
reliable engine run. One point 
the manual doesn^t cover is bal- 
ancing the cooling fan and 
checking it, and the clutch, for 
runout. Because both these com- 
ponents run at engine speed, a 
lot of damaging vibration can be 
produced. I also added a remote glow igniter 
as the engine iiead faces forward, and it's 
difficult to reach. 

Main rotor. The Raptor's main rotor is a 
beauty; it builds easily and is silky smooth in 
operation. I'lie exploded drawing does a 
great job of showing the order of assembly, 
A couple of things, though: before you slide 
the blade axle through the dampers, apply a 
light coat of silicone grease to the axle. Phis 
will make It easier to install. Before you 
attach the blade grips, slide the hoop-shajK* 
control rods on the main rotor hub. If you 
don't, you'll have to disassemble the grips to 
get the hoops In place. A nice addition are 
the thrust hearings, but the instructions 
don't mention that they should be greased 
before they are installed. 


push rod. It's a wire that's in two 
pieces that are joined by an alu- 
minum coupler, 1 recommend 
that you file a flat spot on the two 
rods so the setscrews can get a 
better bite, and use thread-lock on 
the setscrews. 

Thunder Tiger did a good job 
with the initial radio-setup 
instructions: the simple direc- 
tions and clear drawings arc easy 
to understand. Thunder Tiger 
also cleverly molded in a "'pitch 
scale" on the left side frame and 
a pointer on the collective pitch 
lever. There arc three scales: for 
beginner, intermediate and 
expert pilots. When you use the 
pushrod lengths stated in the 
manual and adjust your radio 
accordingly, your pitch curves will be very 
close to your proficiency levels. 

1-inal assembly. 1 trimmed the excess plastic 
from the canopy and then washed it in hot, 
soapy water. With Lexan scissors, 1 trimmed 
the smoked windshield to its scribe lines. 
After I had carefully trimmed the decals 
from the sheet, I sprayed the canopy with 
window cleaner and applied the decal.s; the 
window cleaner allows them to be floated 
into place. After they were in place, 1 
squeezed out the excess window cleaner 
with a soft towel. Because of the canopy's 
compound curves, some of the decals didn't 
adhere. To remedy this, I carefully used a 
heat gun to make them conform to the 
curves: just a little heal did the trick. 

The main rotor blades are finished and 
almost ready to use. Epoxy the root rein- 
forcements into place after you remove the 
blade covering underneath them. When 1 
put the blades on my balancer, they were 
right on the money! Not bad for wooden 
blades. I then checked over the entire heli, 
and it was ready to go! 


Mom's the dm© system; ft's very smoeitt fn operation. The raised iines behind the 
bettcrank are the mofded4n ^pHch^seaie" marks lo set up the eottectrve pitch. 


The frames are seif-afigning and assemhie quickly. 
The engine fs instatied from the bottom and fust 
slides into place. 


rail rotor. The tail-rotor unit uses blade 
grips and bearings from its larger brother, 
the Raptor 60. This increase in size provides 
more solid control, longer life and a larger- 
diameter tail rotor. Assembly is straightfor- 
ward and problem -free. A few things to 
w^atch out for: when you assemble the hub 
to the output shaft, be sure to engage the 
long setscrews into the dimples in the shaft, 
and use thread-lock on the setscrews. 
Clamp the blade grips into place after 
you've installed the bearings on the hub“ 
not before. After the pitch slider has been 
assembled, check it for smooth operation; 
there shouldn't be any binding. When you 
install the tailboom, be sure to twist the 
drive bell the right way so the tail rotor 
spins in the correct direction. The drive belt 
in my Raptor turns effortlessly when it is 
spun by hand. 

Radio installation and setup. 1-or the radio 
system, 1 used a JR 8UB transmitter and JR 
NES 4131 servos for all the controls, but on 
the tail rotor 1 used a JR DS8417 digital 
servo. To tame the tail, I decided to use a JR 



The main rotor may look complicated, ft actuak 
ly goes together easily. Note the overhead flytar. 


G410T gyro. Following the instructions, 1 
installed the components (pretty straightfor- 
w'ard); the manual even tells you which 
servo arms to use for different radio manu- 
facturers. For more precise control, all of the 
push rods use ball links and not Z-bends. i 
installed the gyro on the shelf behind the 
main shaft. The lead for the g\To runs along 
the frame, and molded-m clips retain it. One 
area of concern to me is the tail-rotor 


HNAL THOUGHTS 

The Thunder Tiger Raptor 30 V2 is a very 
high-quality helicopter at a reasonable 
price. Assembly was quick and easy because 
the parts fit perfectly. In fact, even if you've 
never built a helicopter, you could success- 
fully build the Raptor inside a week. 
Though the manual could use more written 
instructions, the excellent drawings and 
thorough setup information go a long way 
to compensate for this. With its great flight 
performance, the Raptor 30 V2 is definitely 
a keeper. 4^ 

/ft; iUstrihuted by Horizon Hobby Inc. 

(80(71 A3H-46j9; iiorizonhobbyxmn. 

Thunder Tiger; distrihuted by Ace Hobby 
Distributors bic. (800) 322-7121; ucelmbbyxom. 
Wildcat Fuels (859) 6^^15-56 /9; onlers ordy 
(888) 8 J 5 7575; wildcatpiciami. 
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FUSELAGE 

You will notice that I use the word "sand'' a 
lot. Don't worry; 80 percent of it is done on 
blue foam, so it's fast and easy. Fuselage sec- 
tion half-patterns are on the plans; to make 
a whole section pattern, you'll need to fold 
card stock in half, and then glue the half 
pattern to the card with the fold as the cen- 
terline. Cut the pattern from the folded card, 
and both sides will be the same shape. 

To begin fuselage construction, trace the 
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A twin-engine WW Il-era long-range patrol bomber 



patterns with a felt-tip pen on 2-inch-thick 
blue foam; transfer both centerlines so that 
you can properly align each section. Because 
the tail rises above the side-view centerline, 
on those pieces, you'll need to mark three 
lines to help with alignment; sections 28, 29 
and 30 have dual centerlines. I used my saoll 
saw to cut the sections and then transferred 
lines to the sides of each section with a square 
block. Note: cut slightly outside the lines and 
make sure that the saw blade is square. Work 


on a sheet of foam rubber to protect the blue 
foam from hard objects on the work surface. 

Bonding. Use four drops of epoxy to hold the 
sections together; keep the drops at least 2 
inches from the outer edges. Bonding four sec- 
tions at a time, start with section 16 and work 
your way to no. 1. Use weights for clamping 
pressure; as the epoxy cures, check the align- 
ment marks frequently. Bond sections 17 
through 27, and then sections 28 through 38. 


Finally, bond the three built-up section groups 
together, and secure them with masking tape 
(stretch the tape a little as you apply it so it 
will pull the pieces tightly together). I made a 
stand out of scrap foam to rest the fuselage on. 

Shaping. To hold the sections together while 
you sand, put masking tape on the sides that 
you aren't sanding. If an epoxy bond breaks, 
just add a few more drops of epoxy and use the 
pen marks or sanding saatches for realignment. 
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Sand tho flat spots using 60-grit sandpaper 
and work your way to the nose. Sand until the 
pen marks are nearly gone. Poke the pen into 
the foam alxiut every fourth section so tfiat you 
won't completely sand away tiie centerline ref- 
erences, When the original lines are gone, mark 
new ones beh^re you continue to a new area* I 
made a siuiding hl(x:k of scrap foam to sand the 
concave surfaces of sections 17 througli 29. I’he 
sandpaper must overhang the l)lock to prevent 
its corners from gouging the foam. Cutting a 
radius at tiie corners of the paper hdi>s, Uxi. 

While sanding the corners off the sec- 
tions, J found it easier to use the sanding 
block as if it were a sled going dowm a flight 
of stairs* The exception was along the top of 
sections 22 to 29; I had to sand across the 
fuselage until the '"steps" were gmte. 

I also used a cotton glove ami a sheet of 
sandpaper folded in half with its sides glued 
together. 1 needed the glove for traction; 
otherwise, the paper would grip the foam 
and my hand w'tnild slide over the paper. At 
this point, the fuselage needed the canopy 
and ball turrets fitted. Test-fitting as 1 went 
along W'as the best way to go. You can omit 
these parts and paint them on later. 

After going over the fuselage once more 
with 120-grit sandpaper, re-mark the refer- 
ence lines and number the sections. Next, 
separate the sections at the following joints: 
.T4, 6-7, 11-17, 28-29, 34-3S and 37-38* To 
separate the stubborn bonds, pull a fine wire 
through the gap between the sections to 
break the bonds. 1 used a hot wire to cut out 
the cores of the sections after I had made 
wire guides for the sections listed above. An 
alternative method would be to cut out the 
cores with a scroll saw. Try to keep the wall 
at least V 4 inch thick and be sure to maintain 
this distance where the sections taper. 

Bond the sections together again with a 
light coat of epoxy on the inner half of the 
sections (you don^t want the glue to ooze 
onto the outside of the fuseiage|. Cut the 
lite-ply bulkheads inch smaller than the 
fuselage sections on the outside edge. Fill the 
^yfi-inch void around the bulkheads with the 
softest balsa you can find, then sand these 
areas flush* 1 used the "'sanding glove'" with 
180-grit sandpaper to remove any defects* 

Glassing. 'Fo apply fiberglass doth to foam, 
thin Zap finishing resin with denatured alco- 
hol by 25 jiercent* Uy the cloth on the foam 
and blow away the wrinkles with your breath; 
this allows the doth to lie naturally* Then use 
an inexpensive brush to apply the resin to the 
doth. Watch for dry spots at the joints; resin 
will wick into the joints, so you'll need to add 
a little more in those areas. 

Start glassing the fuselage on the bottom 
with one layer of V4-ounce glass doth. After 
it has set up, trim the edges with a razor. 
Glass the top of the fuselage with V^-ounce 


doth, and trim the edges the same way as 
you did the bottom. 

Make a '/&4nch -square sanding block out 
of hardwtHjd stock and sand a V-groove into 
the keel. Use epoxy lo bond ^/^-inch-square 
hard i>alsa into the groove, I used masking 
tape to protect the hull when I sanded the 
hard balsa U> shape. Add another layer of 
’/^-ounce doth to the hull. 


MODEL Martin PBM Mariner 

TYPE: twir^englne sport-scale floatplane 

WINGSPAN: 78 In. 

LENGTH: 75 In. 

WING AREA: 1,177 sq. in 
WEIGHT: 16 lb* 

WING LOADING: 31.3 oz./sq, ft. 

ENGINES REQ'D; two .52 4-strDkes or two 
*40 2-strokes 

RAPID REQ'D: 4-channel (rudder, elevator, 
throttle, ailerons) 



The atithor prepares one of his PBMs for a petrol 
flight at a tooat lake. 



To make the chines, tape a waxed sheet of 
plastic to the sides of the fuselage, and trim it 
to extend */4 inch beyond the bottom of the 
hull sides to form a "dam," Then apply mask- 
ing tape to the hull 'A inch from the edge. 
Make an angled squeegee out of plastic, and 
use it to apply automotive-body filler to the 
space between the dam and the tape. I his 
forms the sharp chines along the hull side,s. 
Note; automotive-body filler will melt foam. 
Before you apply it, make sure that the glass 
doth is glossy with resin because it is the bar- 
rier between the filler and the foam. 

Sand the chines flush with the fuselage 
sides, and add another layer of ^/^-ounce 
doth to the fuselage top and Vt-ou nee doth 
to the bottom. Install the cockpit and gun 
details and the turrets that cover them. 


Hatch* Use a hacksaw blade to cut the fuselage 
open and make a hatch ojxfning just tie low the 
cockpit for access to the radio gear. Then sand 
the mating surfaces smooth and bond V 16 - 
i mil- thick balsa to the fuselage. Working 
sltiwly and tcsl-fitting often, sand away Vk inch 
from the hatdi cover to make space for the 
tialsa sheets, then bond '/[(j-inch balsa to the 
hatch cover* With the hatch installed, sand the 
balsa flush with the outside of the fuselage* 
Note: this step should tx? ainsidered a practice 
for the stab and wing installations. They will 
lx done in much in the same way. 

TAIL SURFACES 

The tail section is made of ^4-inch foam 
sanded to inch. Start the tail group by bond- 
ing a ’^4-inch piece of Vt34-inch plywtxxl to the 
top and bottom of the '>5x4k-ioch balsa trailing 
edge. Use epoxy to bond them to the "i^dneh 
foam sheets to form the fins and horizontal 
stabilizer. Sand the blue foam flush with the 
[)lywo(xl, and use a router to cut a groove in 
the stabilizer to accept the rudder torque rods. 
Cut the horizt)ntal stabilizer into two pieces at 
a 1 4-degree angle and glue it back to form the 
28-degree "V" that the PBM was famous for. 
Assemble the torque rods and install them in 
the stab. Epoxy the balsa fill strips to hold 
them in place, and sand them flush with the 
stabilizer. Note: apply a lot of wax to the 
torque rods to protect them from any epoxy 
that might touch them during assembly. 

Sand the fins to shape, and use a router to 
cut tile groove for the horizontal stabilizer* 
Cover the fin and stab with two layers of 
ounce doth; overlap the layers at the leading 
edge for dent protection. Note: use coat hang- 
ers to hold the tail parts while you apply the 
cloth. Assemble the control surfaces as shown 
in the plans and fit them to the fin and stab. 
Cover the movable surfaces with Solartex, 
and set the assembly aside until later. 

Place the fuselage on a flat, level surface, 
resting on its keel. Block up the chines the 
same distance, and use a weight to keep it all 
in place. The hull is now at zero degrees; all 
angles are made from this reference. Make a 
line at the tail 2 inches above the tail section 
centerline and parallel with the work surface; 
this is the stab saddle location. Use a hacksaw 
blade to remove the fuselage section above 
the line to form the stabilizer mount. 
Sanding away a little at a time, make a saddle 
for the stab to sit in* Attach the push/pull 
rods and rod supports to the tail group. Then 
feed them into the fuselage and bond the 
stab irito place. Replace the fuselage section 
over the stab and epoxy it into place. 

THE WING 

.Start the wing by assembling the spar assem- 
bly. Use a long straightedge continually to 
keep the top of the outboard wing panel 
spars parallel. A Wi4-inch shim must be added 
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BUILDING WITH FOAM CROSS-SECTIONS 



As descrfbed In the main te^t, the 
Martin PBM Mariner model Is built 
using a series of blue foam cnjssrsec- 
tions that am tack^glued toother and 
^ sarvded to shapes Tlie loughed-out 
fuselage Is separated Into larger sec- 
tions, and plywood formers are added 
The sections are again glued togemerT 
and the ertite fuselage stiiHaw 
Ished with hbeigtass and epoxy resin. 
For detailed photos of the building 
pfoc^ take the didc trip to our web^ 
she at modetairplanenews.oom. 
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SEE DETAILE) CONSTRUCTION PHOTOS 


L Be0n cmtirtKti^n by ecrttfirg out di« fuMefagB stafloit cro«*-s#etNun. Be sure to fnaric the horizon- 
tnf and veitfenl roforonoo linos on the sides of each piece for proper afldnntont 2* Fu^olaga 
sections are tach^aed togeihar and ready for ahaplng. 3L A cotton glove helps yoti heep a gHp on 
the aandpapar whan ahapUtg the foam, 4, f used templatos anil a hot wire to cut the cores out of the 
sections^ hut a scroll saw can also he used to remove the cores* The hatch cut out of the h»m. 
& Foam sanded to shape* 7* Frimed and ready for paint 



to tht* center-section spar to ease installation 
of the outer wing panels. The wing cores are 
cut out of white foam with a hot wire, and 
then the gull -wing angles are cut. 

Remove inch of the foam from the 
wing center-section core, 4 inches from the 
leading edge and at 90 degrees to the chord 
line. Use the center section leading-edge core 
as a pattern to mark the spar slot for the out- 
board panels. I used a scroll saw to cut the 
slots. Keep the panels in the wing beds while 
you cut the slots because this helps keep the 
cuts at 90 degrees to the chord line. Epoxy 
the leading-edge core to the front of the spar 
and the trailing-edge core to the back. Use a 
felt-tip pen to mark the throttle-cable path, 
and use a Dreniel tool to cut a groove in the 
foam-core that^s deep enough to accept the 
cable tube; install the cable tube. 

Use a ^4-inch brass tube with a sharpened 
circumference as a hole saw to cut the 
aileron-wire tunnels. To sharpen the tube, 
use a hobby blade to scrape away its inside 
edge. As you cut, frequent checks of the cut- 
ting angle will help ensure that the tunnel is 
formed in the correct location. 

Sheet the bottom of the wing center sec- 
tion first, and then sheet the top. A slot must 
be cut in the bottom sheeting so the throttle 
tube can be held out of the way when you 
sand the flat section into the leading edge. 
Epoxy the leading-edge stock into place, and 
then sand it to blend it into the wing. Cap 
the ends of the wing center section with 
V!i 2 -inch plywood. After the epoxy has cured, 
sand the plywood flush with the sheeting. 

Mating the wing panels* Place the center 
section on the table (bottom side facing up), 
with the outboard spars installed. There must 
he at least a M e-inch gap between the spar 
and the top of the work surface. Temporarily 
install the outer wing-core panels and make 
sure that there are gaps at the wing joints 
and that the joints are aligned properly in 
relation to the wing center section* The out- 
board wing panels are sheeted only on the 
tops. Apply epoxy to the outer panel spar 
slot and install the spar in the outer wing 
panel. Before the epoxy cures, attach the 
outer wing panel to the center section and 
lay it flat on the work surface as before. Note: 
a little pressure at the leading and trailing 
edges (across from the spar slot) will open 
the slot if additional epoxy is needed. 

Cut out the servo compartments and the 
wire "tunnels/^ as web as the grooves for the 
control cables* Use k>4-inch plywood to make 
the servo-panel's inner surfaces and epoxy them 
into place. Cut the aileron bays out of the wing 
and install the aileron cable tubes. Sheet the 
bottoms of the outer wing panels. Add the trait- 
ing-cdge balsa to the aileron bays* Build the 
ailerons from the plans and test-fit them. Cap 
the wing panel ends with !^ 2 -inch plywood in 


the same way as you capped the center-section 
ends. Epoxy the wingtip cores into place, sand 
them to shape and then sheet them. Laminate 
Vi 6-inch balsa over the wingtips, and then 
install the leading-edge stock. 

To prevent the outer wing panels from 
twisting in flight, I use "alignment cones*" 
These are similar to alignment dowels but 
are molded into place within the end of the 
wing panels* Make the holes for the cones 
near the leading and trailing edges of the 
wing caps. Then remove enough foam from 
the holes to accommodate the tip of a plas- 
tic spinner. Apply a heavy coating of wax to 
a new spinner, fill the hole with epoxy, and 
then insert the spinner. Wipe away any 
epoxy that oozes out. After the epoxy has 
cured, pop the spinner out* This makes a 
female mold in the outer wing panel. 

Apply a heavy coating of wax to the cone 
recesses and the areas around them. With the 
center section standing up on its end, fill the 


recess with JB Weld epoxy; use just enough 
for you to see a little extra when viewing it 
from the edge* Install the outer wing panel, 
and allow the epoxy to cure before you sepa- 
rate the panels. A little force with a putty 
knife might be needed to separate them* The 
mating cone is now permanently bonded to 
the outer wing panel. 

Wing attachment. With the fuselage 
blocked up on its chines (as you did when 
you installed the stabilizer), use the wing- 
root-chord pattern to determine the wing 
position on the sides of the fuselage. Use the 
same process as you used for the hatch and 
the stabilizer to make the saddle for the 
wing. When you are satisfied with the fit, 
install the dowel rods and wing-bolt parts* 
Use masking tape to hold Vs4-inch plywood 
strips to the wing where it contacts the fuse- 
lage. Apply epoxy to the fuselage saddle area 
and install the wing. After the epoxy has 


BB MnOEL AIRPLANE NEWS 



cured, the wing saddle will fit the wing per- 
fectly. Trim away the excess plywood and fill 
any voids under the plywood. Replace the 
fuselage section on top of the wing and 
secure it in place as you did for the hatch. 

Nacelles. The nacelles are really two small 
fuselages, the difference being that sections 
4B and 49 are installed after the other sec- 
tions have been bonded to the wing. To set 
the engine's thrust angle, pi ace the center sec- 
tion on the table and resting on the nacelles. 
With the wing at 2 degrees nose up, sand the 
front of section 49 at 90 degrees to the work 
surface. Use epoxy to bond the plywood plate 
to the nacelle. Note: to add support to the 
engine installation, apply at least 4 to 5 layers 
of 1^-ou nee doth between the plywood plate 
and the area around the wing. 

FINAL DETAILS 

Sand the blue foam tip floats and the 
radome to shape, and then cover them with 
fiberglass cloth. The radome holds down the 
hatch and acts as a handle for it. The float 
struts are made of K&S aluminum and are 
very strong when assembled as shown. The 
float angles are set when you make the struts 
the length shown on the plans. 

I installed the servos and receiver high in 
the fuselage In case water ever enters the 
fuselage (a little always seems to seep in). 1 
placed dear cellophane tape over the hatch 
hole after I completed the trim flights. This 
will keep out what little water tries to enter. 


MARTIN PBM MARINER 

FSP1103A 

designed by Keith Sparks, me Martin PBM Mariner is a 
wonderful scale twif^engitie f^ng boat Uie fuselage Is 
made by gluing togemer crossrsections of blue foam and 
men sanding mem to shape, and the wings hai/e foam- 
cores. The model Is covered with hhergjass doth and 
resin and sanded smooth. The plane are beautifully 
drawn and show all me demils and me full-size cross- 
sections for the fuselage. 

WS: 78 In.: L 75 in.; power: two ,62 4-stiokes or two 
.40 2-stTDkes; 3 sheets; ID 3. $24.95 


Finish. Sand the model to remove any obvi- 
ous defects and apply a coat of unthinned 
resin. Use a playing card as a squeegee to 
apply an even coat {without runs). This step 
fills in the cloth's weave and provides an 
absolute barrier between the foam and the 
primer. Wet-sand the model to remove the 
surface gloss and apply automotive spot 



TWIfi O.S. .52 4-stroke engines fiowmr the PBM. 



The mein liatcli provfcfes eecess to tlie radla ge 9 r. 
To Mp waterproof the meefe/, place tape over the 
opening before you secure the hatch cover. 


putty, then wet-sand again. Spray on auto 
primer; any bad spots can be dealt with by 
using additional spot putty. 

For the final paint job, lighter colors are 
preferred (more so in the south). Darker col- 
ors will cause the skin temperature to rise 
quickly in the sun, and that can cause the 
section seams to show. Don't place your 
model in the sun until the paint has dried 
completely; to be safe, wait a week. 

FLYING 

The taxi test went well, but the model had 
one bad habit: it favored the left float at low 
speed. A little opposite rudder was required 


to make the plane go straight when a float 
was in the water, but a little weight added to 
the right wingtip fixed the problem. 

As the speed increases, hull lift comes 
into effect, so it's easier to keep the floats out 
of the water. At throttle, the PBM gets up 
on step and the water rudder becomes less 
effective — a welcome surprise — sort of a nat- 
ural ''dual rate." During a test run, one of 
the wing floats was forced into the water 
while on step; the float was simply pushed 
back up by the water, and the wing returned 
to level. The plane continued as though 
nothing had happened. Water will hit the 
props a little just before the model gets up 
on step, so the hull wake was not a problem. 

1 wish I could say the first liftoff went 
without a hitch. The plane jumped off the 
water like a fighter. 1 moved the elevator stick 
to neutral, and the climb became more man- 
ageable. With the dual rates on low, the rest 
of the flight was uneventful During my first 
landing, several approaches were required 
because the PBM would not quit flying; 1 
overshot the intended landing spot several 
times. After I became used to how slowly this 
giant can fly, splash -and-goes became my 
favorite maneuver— the whole point of float 
flying, in my opinion. Loops and rolls? Why? 

There is no kit for this plane, but with a 
little mail ordering, you can put one 
together; contact Keith Sparks at 
Sparky2@att.net or call (817) 23.^-2650, The 
Martin PBM Mariner will definitely attract 
attention whenever you take it out to fly. I 
hope that you enjoy building and flying 
your model as much 1 do mine! 

Weld Co. (800) 784^770; jimehUm. 

JC&S En^necfing (773) S86-8S03; ksmetahxonh 
O.S, Entries; dhtributed Great Pimtes Model 
Distributors (21?) 398-6300; (800) 682-8948: 
osengirmxmn. 

Pacer Technology (800) S38-3091; 
pacertechmlogyxonh 

Soiamx; distributed by Global Hobby Distributors 
(714) 963-0329; giobalhobby.com. 

Zap; zapglue.com. 
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To order the full-size plan, turn to page 154, or visit restore.com online. 
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RPM REAL PERFORMANCE MEASUREMENT 



The Evolution 
Power System 

Way bacK In the '20s and early '30s, if you 
wanted an engine for your free-flight model 
airplane, it had to be machined and required a 
casting kit and a set of drawings. In 1934, 
Bill Brown manufactured the first commercially 
available RC engine in the United States; it was 
the Brown Junior .60 (Model B). Before aspiring 
modelers could run it successfully, they had to 
learn all about their new engine and what it 
involved: fuel tank, needle valve, gasoline, 
spark plug, breaker points, condenser, advance 
lever, battery, switch, etc. In 1947, Ray Arden 
introduced the glow plug: this eliminated the 
cumbersome spark-ignition system and greatly 
simplified engine operation. 




Ctleker" ratchet 


High-ep#^ 
needle f|il| 


Rotation pin llmlta 
high-speed 
360 degre 


Afote the high-speed needle valve's pressed-in radint rotatfoa pin, As the pitot 
rotates the needle valve, the pin bumps into either side of the stationary ratchet; 
this limits Hs rotation to approximately 360 degrees. 


During the next 20 years, many refinements found their 
way into model 2-stroke engines, primarily in design and 
materials, in the late ^60s, the first AHC engines appeared in 
hobby shops. They offered several advantages over conven- 
tional designs, but none was more important to sport modeh 
ers than the short time required for break-in — less than half 
an hour, in some cases. Engines continue to become easier to 
operate, and a new engine— the Evolution Trainer Power 
System — now represents another paradigm shift, and it 
supersedes all the engines that came before it. 

Produced and distributed by Horizon Hobby Inc,, the 
Evolution Power System consists of a ,455ci 2-stioke Alpha 
engine, a muffler, a 2-bladc "train ing" propeller, a spinner and 
a flywheel for smooth running and easy starting. 

Designed expressly for newcomers, the system incorporates 
several unique features that help to ensure immediate success. 

■ Every engine is test-run and broken in at the factory. 

■ Ihe high- and low-speed needle valves have a limited adjustinent 
range, and that minimizes the chanc'e of error but allows fine-tun- 
ing to suit variations in altitude and/or weather conditions. 

■ The needle valves are adfusted for maximum wide-open 
throttle (WOT) and idle performance at the factory. 

■ The Evolution Power System comes with a reader-friendly 
users' manual that contains everything a beginner needs to 
know. Of particular interest is the description of how to set 
the high- and low-speed needle valves— impressive. In addi- 
tion to installation, starting and adjustment instructions, the 
manual provides a parts list, a troubJeshooting guide, a main^ 
tenance section and warranty information. 
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The tesC-«tanfl sefu|i wHh flywheel end B-blmde propeiler remeved. I ttsed a 
variety ef commonly used APC prepeUers te determine how the engine would 
react to and lower loads. Flio results were surprJsIn^l 


ENGINE CONSTRUCTION 

Before J ran the 1-voiution, 1 disasscjnbled it to check its design and 
the methods and materials used in its construction. The bead-blast- 
ed, dlc-cast crankcase has a unique arrangement of cooling fins that 
wrap around the crankcase from below the exhaust stack at the front 
to just below' the cylinder head at the rear; this very distinctive look 
certainly w'on't be mistaken for any other design! 

The Evolution .46 features a front intake and a side exhaust. The 
crankshaft is supported by two ball bearings, and the piston and 
cylinder sleeve are of the lapped ABC type. Cylinder-sleeve porting 
consists of tw'o Schnuerle transfer ports and a single boost port. The 
a I uininum -bar-stock connecting rod is bronze bushed at both ends 
and has the appropriate drilled lubricating holes. The hardened and 
ground crankpin is pressed into the offset portion of the massive 
counterbalance, while the bearing journals and nose threads have 
been case hardened and the bearing journals ground to final size. 

Torque peaked at a very high 17,000rpm while horsepower continued to 
climb; tts peak Is at somewhere heyeifcl 18,500rpm. Evolution suggests that 
the engine's practical operating range Is between 2,000 and 16,00Pfpm; 
higfhperformance speclatlsts may want to stretch Its upper limits In their 
"go-fast" models. This powerptant sure llhes rpml 



rest conditions: temp.— SO deg. F; horsepower correction 
actor — 1,054: barometric pressure— 29,41 in. Hg; wet-bulb temp. — 
S6 deg. F, 


The amply finned 
cylinder head has a hemi- 
spherical combustion 
chamber with an angled 
squish band; it has a sp>e- 
cial, long-snout "Super 
Plug" that purportedly 
prevents the engine from 
flaming out when it tran- 
sitions from idle to WOT, 

The snout is designed to 
direct the fu d/air mixture 
away from the platinum- 
alloy wire element; in 
other words, it works like 
an idle-bar plug. The new 
Super Plug is available 
from Hangar 9 (item no. 

HAN 3(X)6) and is worth 
trying in any engine that 
displays throttle and tran- 
sition-related problems. 

IWhen you remove the 
glow-plug heat connector 
(battery), that the plug is 
slanted rearward also pro- 
vides a degree of safety in 
helping you to avoid the 
spinning propeller,] 

The 2-needle-valve 
fuel-metering carburetor 
incorporates a remote 
high-speed needle 
(mounted on the rear 
cover) with a press-fit 
axial pin that limits its 
rotation to approxi- 
mately one turn (360 
degrees). The low-speed 
needle valve has a simi- 
larly pressed-in pin that 
limits its rotation to 

about '/4 turn (90 degrees). Both needle valves are close to the 
required mixture setting as they come from the manufacturer. 
Although I had reservations about the limited range of the avail- 
able needle-valve adjustment, the engine performed flawlessly 
throughout my trials. One full turn of the high-speed needle valve 
proved to be more than enough to adjust the air/fuel mixture. 

Immediately below the carburetor cinch bar, the crankcase is 
fitted with an O-ring that eliminates any chance of the air leaks 
that are sometimes associated with other sealing methods; this 
great idea is catching on throughout the industry. The 2-ounce 
steel flywheel is pressed onto the aluminum prop driver's outer 
diameter; weight added to the crankshaft helps provide rotational 
momentum to the propeller; this helps to smooth engine opera- 
tion and assists with starting. 

In addition to the accessories already mentioned, the engine 
also comes with two muffler-to-crankcase gaskets and two, metric, 
Allen -type wrenches that fit the two sizes of machine screw- used 
in the engine. The supplied 3-bludc, 10.5x4.5 propeller provides 
superior ground thrust for takeoff and a relatively slow cruise 
speed; this allows novice pilots time to think! 

The engine's expansion-chamber-type muffler contains a sin- 
gle, sound-deadening baffle as part of its two-piece design. Its aft 
portion contains a positionable exhaust outlet; its forward section 
has a pressure fitting as part of the fuel-delivery system. 

rhe spinner and backplate components are made to exacting 
standards of white, injection-molded, high-impact plastic. You 


SPECIFICATIONS 

ENGINE: Evolution Trainer Power System 
MANUFACTURER: Evolution Engines 
DISTRIBUTOR: Horizon Hobby Inc. 
DISPLACEMENT: 0,455cl 
BORE: 0,867 In. 

STROKE: 0.770 in, 

SUGGESTED RPM RANGE: 2,000 
to 16,000 

WEIGHT W/MUFFLER: 19.52 oz. 

MUFFLER TYPE: expansion chamber 
with baffle 

PROPELLER (INCLUDED): 3-biade 
10,5x4.5 

GLOW PLUG: Hangar 9 Super Plug 
(HAN 3006) 

SPINNER: 2%e in. dia. 

CARBURETOR: 2-needle; fuel metering; 
0.2754n.-dla. choke 

CRANKSHAFT NOSE THREAD: V4-28 

COMMENTS: this truly Is a revolution in 
engine design. With high-quality com- 
ponents and factory break4n and tun- 
ing, this well-thought-Qui design will 
ensure the success of newcomers. It 
also has enough power to satisfy vet- 
eran sport filers. 

HITS 

• Limited-rotation high- and low-speed 
needle valves. 

• Flywheel prop driver. 

• Quiet operation. 

Comprehensive, Informative users' 
manual, 

MISSES 

^ None noted. 
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The Evolution Trainer Power System (Evolution Alpha, flywheel, 3-blade pro- 
peller and spinner) Is ready to run for the first time. I used Sig 10-percent- 
nitromethane fuel with 20 percent oil. 

must mate them with three self-tapping screws after you have 
secured the propeller to the engine shaft. 


RUNNING THE 


EVOLUTION ALPHA 


RPM 

TORQUE 

For my tests, 1 used Sig 10- 
percent-nitromethane fuel; it 

1 

8,500 

- 

contains 20 percent lubrica- 

2 

9,000 

51.5 

tion oil, half of which is cas- 

3 

10,000 

60 

tor and the other half, syn- 

4 

11,900 

72 

thetic. 1 did all the tasks 
detailed in the users' manual: 

5 

12,400 

73.2 

I mounted the engine on a 

6 

14,000 

67.7 

test stand, set up the fuel 

7 

15,000 

87.4 

tank and fuel lines and 
attached the throttle linkage. 

8 

16,300 

87.8 

muffler, prop and spinner; 

9 

17,000 

92.5 

then I filled the tank, choked 

10 

18,400 

90.4 


fuel into the carburetor, 

attached the glow-plug connector battery and turned the engine 
over with the electric starter, rhe mill fired up immediately. 1 then 
adjusted the high-speed needle valve at the rear of the engine to 
maximum rpm (as indicated by my tachometer: 11,2(X)). After 
about 1 minute, 1 throttled back to idle, where the engine ran 
steadily at 2,2(X)rpm. After 10 seconds or so, I moved the throttle 
rapidly toward wide open, but the mill gagged and quit. 

After allowing the engine to cool, 1 turned the low-speed nee- 
dle valve about 45 degrees counterclockwise — rich. During the 
next run, the engine produced a satisfactory idle and a crisp throt- 
tle-up. For the next few minutes, 1 cycled the engine between idle 
and WOT without its hesitating or stalling. By the end of its third 


run (about 10 minutes), 

1 noticed that the WOT 
rpm had improved to 
11,500 — a 300rpm 
increase. The cylinder- 
head temperature at 
this setting stabilized at 
350 degrees F (about 
right for an engine of 
this size). 

I checked the engine 
noise 9 feet away from 
it and at 90 degrees 
from the crankshaft 
centerline on the muf- 
fler side; 1 measured a 
very quiet 90dB, which 
is partly the result of having a good baffled muffler and partly 
owing to the 3-blade propeller. The final carb adjustment also 
resulted in a better than average idle rpm of 2,100. 


DYNAMOMETER 

RESULTS 

APC propeller 

Rpm ^ . 

8x6 

18,300 

8x7 

17,000 

9x6 

16,300 

9x7 

15,000 

10x6 

14.000 

10x7 

12,600 

11x6 

12,400 

11x7 

11,900 

12x6 

10,000 

12x7 

9,000 


DYNAMOMETER TEST 

The dyno test results were enlightening. This is a very powerful 
mill, but it must be allowed to unload to higher crankshaft 
speeds. Notice that the peak torque isn't produced until about 
17,()(X)rpm, which is quite high; at that point, horsepower has yet 
to reach its maximum with the smallest load that I chose to use. 
At 1.74bhp at 18,300rpm, the engine's specific output is 3.4bhp 
per cubic inch (displacement). This is very high for a "trainer" 
power system! 

With the 3-blade prop operating at I l,5(K)rpm, the engine pro- 
duces about 67 oz.-in. of torque and approximately ().83bhp. The 
bottom line is that the engine isn't working very hard while it 
spins the 3-blade prop, and that will mean many hours of trouble- 
free operation from this combination. 

On the other hand, more experienced modelers might consider 


CORR. 

BMP 

CORR. 

RICTOR 

BHP 

trying this engine for 
other applications, 

including those fun-type 

- 

— 

— 

sport pylon racers; it 
spins an APC 9x6 at 

0.48 

1.054 

0.46 

16,3(K)rpm. 

0.63 

1.054 

0.6 

By substituting a con- 

0.9 

1.054 

0.85 

ventional prop driver 

(provided in the kit) for 

0.95 

1.054 

0.9 

the flywheel unit, I ran 

0.99 

1.054 

0.94 

rpm tests for many of 

1.37 

1.054 

1.3 

the APC propellers that 

1.5 

1.054 

1.42 

we might use for the 
variety of airplane types 

1.64 

1.054 

1.56 

commonly found at the 

1.74 

1.054 

1.56 

flying field. 


CONCLUSION 

Horizon Hobby has raised the bar with its Evolution Trainer 
Power System. With its high-quality components and high-perfor- 
mance, safe and simple operation, its clear users' manual, two- 
year warranty (and, if needed. Horizon's superb service center), 
this engine virtually guarantees the success of first-time flyers and 
seasoned veterans. 4 - 


APC Props; distributed by Lundin,<^ Products (5Ji0) 661-0399; upcprop.com. 
Evolution Engines; distributed by Horizon Hobby Inc. (800) 338-4639; 
evolutionen^ines.com. 

Sig Mfg. (641) 623-5 1 54; sigmfg.com. 
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T’RDDiJCT Review 


by fohii Simnuwce 


Upperspace DesignCAD 3D MAX Plus 

A new dimension in CAD 


S cratch -builders have benefited greatly 
from 20, CAD drafting programs; 
they allow them to draw only one 
half of a design, and the computer will 
draw the mirror image. CAD drawings are 
precise, and copying and pasting allows fre- 
quently used items to be drawn only once 
and then replicated automatically as need- 
ed. Now, 3D CAD expands the design hori- 
zons exponentially, but many of its users 
face a common problem. Because model 
designs usually have to be printed full size, 
the .dwg and .dxf file formats are essential 
because they are the standards governing 
comnterciai plotters. But 3D CAD programs 
that can handle these file types (such as 
AutoCAD) tend to be very expensive — way 
beyond the average modeler's budget. This 
is where DesignCAD 3D MAX Plus 
(DCADSOMP) comes in. This moderately 
priced and powerful 3D program can 
import and export not only .dwg and .dxf 
files but also IGES and Windows Metafiles. 
And DCAD3DMP can ^'read" scanned 
images (which AutoCAD cannot do) and 
import them as .dcd files. Scale scratch- 
builders will appreciate this because they 
will now be able to scan a 3-view into CAD 
and “trace" it; this will save much 
painstaking measuring and converting. 

Most model designers will find that 
DC A D3 DM P's range of 3D capahiHties 
exceeds their needs, but it has one super 
Feature that every modeler can use: the 
ability to transform 2D profiles of ribs, for- 
mers and interlocking parts into 3l> 
"solids" and then "assemble" them to 
reveal inaccuracies. This beats discovering 
errors halfway through construction and 
resorting to emergency corrections! As 
designers know only too well, it is very dif- 
ficult to spot your own mistakes. 
DC"AD3DMP can spot them for you. 

GET FAMILIAR 

I'he program includes a 409-page illustrated 
manual and reference book. I installed it 
from the CD-ROM disc onto a 500MHz PC 
with Windows 98, graphics acceleration 
and 256MB of RAM. The typical installa- 
tion requires 77MB on the hard drive, hut a 
compact installation is an option; it needs 
only 18MB of hard-drive space. 

'Hie top image in figure 1 (opposite 
page) show's the screen after boot U[), fol- 
lowing the optional “Tips of the Day" pop- 
up and after the selection of the “New 
Drawing" option. 1 he uppermost horizon- 
tal command menu is the principal tool; it 


has a multitude of drawdown menus and 
draw-across sub-menus that cover ah the 
available commands. Belo^v that is a 



One of Ifte most useful features is that you can 
^assemble” separate pieces lif 3D to thecic for 
errors, rhis section of a preexisting S.F.5a 
(tesi^n was importeif for this purpose- 


scroll bars. Below the right vertical scroll 
bar is a vertical Zoom toolbar, which Is 
very' useful when navigating a busy draw- 
ing. .Annoyingly, this toolbar vanishes 
whenever the orthogonal tile views are 
maximized, forcing the use of the View 
menu. This became so distracting that I 
created a custom Zoom ttwlbar to l>e visi- 
ble no matter which view tile was maxi- 
mized. On the extreme right is a vertical, 
Cxilor toolbar. The status bar at the bottom 
indicates wliat is happening, but I regret 
the absence of an AutoC^AD-type com- 
mand window and command dialogue 
line. No doubt, most of these little annoy- 
ances are a result of my being used to 
other programs. Any modeler who uses 


Figure 3. 

Rerc is an “Isometric 
View^ of an incom* 
plete wireframe model 
design, including part 
of the fuseiage and 
wing secflons used. 


w 


T>- 




horizontal toolbar that contains basic 
commands, and underneath that, a coordi- 
nate bar shows the cursor position in 2D 
or 3D space, depending on whether the 3D 
mode is active. The distance moved from 
the last point set appears in the DX, DV 
and DZ boxes. Below that is the Double 
Line bar; it’s useful for architects to use 
when drawing walls and for modelers to 
use when drawing stringers. 

Vertically, on the left of the screen, are 
two drawing toolboxes. These are "self- 
customizing"; frequently used command 
icons automatically appear in the box, and 
the less frequently used vanish. Other tool- 
boxes can be added and customized, and 
all can be "docked" in different locations. 
The drawing area shows the 3D tiled view 
on the right, and three tiled view^s on the 
left display the orthogonal X, V and 
Z-axes. The 3D view' can be rotated and 
toggled from perspective to isometric. 

Lo the right and below the 3D view are 


DCAD31>MP from the outset will quickly 
become comi>etent and will barely nmice 
these points, 

WORKING WITH THE PROGRAM 

In 2D mode, the program is intuitive and 
easy to learn. Any first-time entrant to CAD 
ought not venture too early or too far into 
3D mode until he is quite comfortable in 
2D. Once in 3D, you must pay great atten- 
tion to proper orientation within 3D space. 

Figure 2 slums an experiment to check 
the accuracy of the program by assem- 
bling component parts of an 5,11, 5a model. 
An AutoCAD .dwg file was imported, and 
the program converted it into a 
DCAD3DMP ,dcd drawing. Part profiles 
were separately converted into planes and 
“extruded," according to their thickness, 
into "solid" entities. They were then ori- 
ented and rotated about their appropriate 
X, Y, or Z axes into a correct angular rela- 
tionship with one another before any 
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Figure 1. 


attempt was made to "assemble" them into a whole. Then, 
piece by piece, I assembled the S.E.Sa; I set handles prior to 
each move so that each part could be precisely positioned. 
The exercise was successful, and it revealed design errors that 
had previously eluded me. 

When "assembling" parts to check for design accuracy, 
clarity is improved if different colors are used and if each part 
is defined as a "block"; this makes subsequent adjustments 
easier. My initial attempts to use separate layers and colors 
were frustrating. Layer and color control wasn't easy or intu- 
itive, but a query to the helpful Upperspace technical staff 
resolved the issue. 

The S.E.Sa experiment also uncovered a small 3D quirk. 
Where components had lightening holes cut in them, these 
cutouts appear onscreen as thin outlines or fences rather 
than as actual openings. Although the "Hide Hidden Lines" 
command works well, it apparently does not take into con- 
sideration components with holes in them. This doesn't 
detract from the value of assembling solids to reveal errors; 
visualization is certainly much easier with the "Hide Hidden 
Lines" view enabled. 

POINTS OF CONCERN 

Of paramount importance is file compatibility. In one test, a 
large AutoCAD .dwg file was imported. Although it converted 
nicely to a .dcd file, one spline curve acquired a curious 
bump, but this was easily corrected. Of greater concern were 
the extensive text, captions and instructions. Although the 
information was reproduced completely, it was no longer in 
the same font or of the same size. Some text overlapped, and 
I was not able to convert the font or correct the size. The best 
solution might have been to re-enter the entire text, caption 
by caption, deleting old text as the new was inserted. 

The Upperspace technical staff confirmed that because of 
differing text standards, occasional anomalies such as this do 
occur. When a 3D drawing, created entirely in DCAD3DMP 
but lacking text, was placed in 2D mode and exported in 
.dwg format, it opened quite normally in AutoCAD with no 
apparent anomalies. It retained some of the line thicknesses 
of DCAD3DMP. 

Figure 3, an isometric view, shows a stage in the 3D con- 
struction of a simple mcxlel design entirely in DCAD3DMP; it 
was first drawn in outline form in 2D mode, with fuselage 
cross-sections composed of elliptical arcs. The wing was then 
constructed in 31) in wireframe, with an Eppler 374 airfoil 
giving it form. The wireframe fuselage was assembled as 
already described, the spinner profile being swept into 3D. 
The tail surfaces were completed and extruded to form solids, 
and both wing and fuselage were "rounded" to 3D using the 
"Surface Connect" command. Model construction details 
were not drawn. The final perspective view' is shown in 
Figure 4 (next page). 

Another test involved directly scanning a 3-view into 
Dc:AD 3DMP. Using a UMAX Astra 12(X)S scanner, the VV'W 1 
biplane 3-view selected for the test appeared in .dcd format. 
To permit use in AutoCAD, the file was exported to .dwg. The 
export command worked perfectly, but the "Autotrace 
Bitmap" command must be selected to convert the raster files 
to vectors; without it, the exported file will appear blank. In 
the process, some of the lines became oddly distorted, but 
even so, the procedure would still greatly help scale modelers. 

Figure 5 shows how the fuselage profile and front view 
ultimately appeared in AutoCAD .dwg file format. Although 
the 3-view was visible after it had been imported into .dcd, it 
could not be edited until the "Autotrace Bitmap" command 
had been executed. 

Although possible, airfoil plotting when navigating by 
menu commands is cumbersome. Even if only 35 or so 
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This Is how the screen appears after you boot up the program and opt to create a new 
drawing The primary commands are arrayed In drawdown menus In typical fashion across 
the top of the screen, and the drawing toolboxes are arranged vertically on the left 


DtiltnCAD • : winl 


gfCitobat I'^ Sriku 4[fwiMaan « 

Ds#y#BG^e r • joil SCO ^ fffdPV To « 


«| TS y| 5®” 


I 3r 


r 



^ A A r - Ufr«b '^^0 




One of the most useful features Is that you can ‘‘assemble"* separate pieces In 30 to check 
for errors. This section of a preexisting S.E.Sa design was Imported for this purpose. 
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When the parts have been extruded and assigned the correct thicknesses, you can 
assemble them (as seen here) to check for proper fit and orientation. By selecting the 
“Hidden Lines Removed"" mode, the object appears much as It will In real life. 
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Figure 4. 

Hers fs tAe same tfesJ^n 
from Ff^ure 3; new com> 
piste end shown In 
^Perspective Vlew.'^ 


Figures, j%ri 




Some dfstortfon may appear wPea 3-vfews are scanned directly into 0CA03OMP 
using the "Autetrace Bitmap" command that converts raster files to vectors. 
Neverthelessi this feature can still save modelers consltferalple time. 


SPECIFICATIONS 

PROGRAM: DesIgnCAD 3D MAX Plus, Version 13 

MANUFACTURER; Upperspace Corp, 

TYPE: full-featured, Windowsrpased, 3D computer-aided drafting program 

SYSTEM REQUIREMENTS: 486DX processor; 16MB of RAM; IBMB hard- 
drive space (“compact” installation): Windows 96, 98, ME, or Windows NT 
(Version 4.0 or later); Super VGA, 256-oolor graphics card; Super VGA 
monitor, 800x600 resolution, 

RECOMMENDED SYSTEM FOR 3D FUNCTIONS: Pentium III 500MH2 
processor; 256MB of RAM: 77MB hard-drive space; 500MB swap file; 
OpenGL-compatIble video card. 

PRICE: $269:95 (download); $299.95 (CD-ROM) 

FEATURES; DesignCAD 3D MAX Plus comes with a comprehensive refer- 
ence manual and a CD-ROM installation disc (a downloadable version Is 
also available). This powerful drafting program Includes full 2D and 3D 
capabilities, customizable features and toolboxes and online help. It has 
Import/export capabltltles to and from .dwg, -dxf, HPGU IGES and 
Windows Metafiles, and It can Import scanned Images. 

COMMENTS; OCAD3DMP functions best with fast computers, large memory 
and enhanced graphics acceleration because Jt can produce Intricate 
drawings and it runs somewhat slowly. The full capabilities of DCAD3DMP 
will probably be used more by engineers and architects than by modelers. 
However, because of Its 3D capabilities, Its power and Its very affordable 
price, there Is an extremely useful 3D function that model designers will 
truly appreciate: it can “assemble” designs that were first drawn In 2D 
mode In either DCA03DMP or other GAD programs. 

HITS 

• Has the features of the leading CAD programs but at a much lower price, 

‘ Easy to learn with an extensive reference manual, 

• Can Import and export other file formats, Including ,dwg and .dxf. 

• Can import scanned Images directly. 

MISSES 

' Some small anomalies when Imporflng/exporting other file formats. 

■ Layer and color control aren’t Intuitive, 


coordinate entries are needed (for "'old style" 
non-computer airfoil coordinates), one air- 
foil plot required more than 400 keystrokes! 
it is much easier (and essential with multiple 
"computer" airfoil coordinates) to import 
the required data as an ASCII or ,rtf text file. 
List the coordinates in a word processor, and 
enter each point on a single line; separate 
the X and Y coordinates with a comma, 
space, semicolon, or tab (I used commas). 
From the File menu, selecting "Import" 
brings up the "Import File" box. Set the cor- 
rect path and filename, and the "XYZ Import 
Options" box appears. For airfoils, the 
"Connect Points by Curve" option seemed 
appropriate, resulting in the immediate gen- 
eration of the desired airfoil. 

BEGINNER TIPS 

The following notes might help those start- 
ing out with DCAD3DMR 

• When using the "Surface Connect" com- 
mand, the manual directs you to: "Set a point 
on each line entity to be connected." 1 found 
it necessary to set those points as closely as 
possible in the same relative position on each 
line entity; if 1 didn't, the results could be 


very distorted. Note the slight waviness of the 
longitudinal fuselage lines in Figure 4. This 
occurred despite my careful setting of points 
in a similar relationship. 

• Parallel lines are not drawn in the same 
layer, color, or style of the original line, but 
in those of the current layer. Before you 
draw' parallels, make sure that the layer of 
the line you wish to parallel is current. 

• When moving and setting points to precise 
coordinates, disable "Snap Grid" and 
"Ortho" functions. 

• When drawing arcs or elliptical arcs and 
when trimming orthogonal lines, first dis- 
able "Ortho," or the drawing and trimming 
commands may not work, 

• When moving entities, wait until the w'hite 
arrow' cursor appears before you move the 
mouse. Depending on your computer's proces- 
sor speed, the program may run more slowly 
in 3D mode, so patience is essential. (On my 
5(K)MHi processor^ it was rather slow',) 

• Elliptical arc angles always proceed from 
the major axis to the minor. 


• Remember to use "Refresh" or "Redraw" 
after multiple commands involving 
"Deletion" or "Trim," or some of the lines 
might temporarily disappear. 

• When commands such as "Rotate" are 
made repetitively, instructions such as 
"Angle" and "Increment" must be reset 
because the last command setting isn't 
remembered, 

• F3 is a useful shortcut; it repeats the previ- 
ous command. 

CONCLUSION 

Overall, DcsigiiCAD 3D MAX Plus is a pow- 
erful program that offers extensive 3D draft- 
ing capabilities at a fraction of the cost of 
the leading 3D CAD program. It is fairly 
easy to learn, particularly in 2D mode, and 
because of its file-exchange ability, it offers 
the model aircraft designer a unique 
method of checking 2D designs for accura- 
cy. It works whether those designs were 
drafted in other CAD programs, or were 
newly drawn in 2D or 3D in DCAD3DMP 
from scratch. 4 - 

UppvrspttiT (Mrp. tippmpm*Mmi. 
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4606 USA. Color slides and prints are acceptable. 


Vintage R/C Society Hal deBolt Reunion 

Every year, members of the Hernando Aero 
Modelers and the Vintage R/C Society, Chapter 2. 
gather for the annual Hal deBolt Commemorative 
Reunion. Now in Its fourth consecutive year, the 
event takes place over the course of two days at 
the Sand Hill Boy Scout Reservation in Spring Hill. 
FL. It traditionally follows a two-day autogyro 



A ‘^schoor of stark Sharks! Left Ron Morgan with his stock Stark Shark; middle: the airplane's 
designer, Dick Allen. Dick flew the Great White Shark In front of him and the standard version to 
its right. Right: Lou Davila brought the smaller Shark In the foreground. No matter Its size, this 
aircraft can outfly most of today's sport designs. 



Lyman Slack's beautiful 1958 Uvewire Custom Bipe as 
designed by Hal deBolt This large biplane Is a very pop- 
ular design with VR/CS members. Four Custom Bipes 
were entered at Spring Hilt, and all flew magnificently. 

fun-fly event: combined, they make for nearly a 
week’s worth of historic RC flying. 

For those who aren’t familiar with the Vintage 
R/C Society (VR/CS), the organization was founded 
In 1989 by a group of dedicated modelers who 
included Bill Winter. Harold (Hal) deBolt. Joe Beshar. 
John Worth and me. All agreed that an organization 
devoted to the preservation of radio control history 
and the numerous achievements of Its pioneers 
was warranted. Any model airplane that uses a 
radio and was kitted, published, or flown prior to 
January 1. 1970. is considered vintage and is eligi- 
ble to be part of the various VR/CS reunions. 


Right this lineup 
of antique 
designs is domi- 
nated by Hal 
deBolt creations. 

As at most 
VR/CS reunions, 
deBolt designs 
accounted for 
half of the 
entries. 


Pete Waters and his 
impressive Ed 
Kazmirskt Taurus. 
BulH In 1965, it's 
finished with silk and 
dope and powered by 
a YS 45. Pete placed 
second In Class III. 


The Spring Hill reunion is primarily a fun-fly but 
Includes some low-pressure competition in three 
classes: Class I— rudder only (Jack Port Memorial), 
Class II — rudder and elevator (Howard McEntee 
Memorial) and Class III— rudder, elevator and 
aileron (Ralph Brooke Memorial). Participants com- 
pete with planes designed in the 1960s. and the 
combined totals of points earned for two flights 
determines the winners. 

This Boy Scout Reservation is a perfect setting. A 
big field features a beautiful grass runway that’s 
nearly akin to a carpet. Unfortunately. Mother Nature 
was not very accommodating. High winds on 
Saturday caused very turbulent conditions, but 
improved weather on Sunday allowed extensive flying. 



Left: a deBolt 1965 Peashooter by Rich Suppes. This airplane brought a high level of prefabrication 
to RC as a LIvewIre kit and was a very quick build. Right one of many Dick Allen Stark Sharks; this 
one was built by Ron Morgan. The Stark Shark has become a symbol of VR/CS. Many have been 
built in the first decade of VR/CS activity. 
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Pete Wafers, a former 4M4 vice 
firesldent and Ok¥ner of Kraft 
Midwest, sets op a ffyty with his 
flrie<-flyin^ deBolt Aeroliat Bipc. The 
Acrobat Is ^ssenitalty a Peashooter 
with ao added top There were 
throe desires In defiolt's fast- 
hufidfo^ series: ienny. Peashooter 
and Acrobat all from the lote 'fiCte, 


The number of vintage aircraft that circled the skies over 
Spring Hill was definitely up from last year* And, as it is at 
most VR/CS reunions, Hal deBolt-designed models outnum- 
bered all others by far. 

This year, we had the pleasure of being joined by several of 
RC's legendary personalities, including Joyce Good, wife of the 
late Dr. Walt Good who was considered by many to be a 
founder of radicKontrol flight; Cart Schmaedig. a pioneer in 
both free-flighl and RC; AM A historian Norm Rosen stock: Ron 
Morgan, director of the AMA Nationals; Brayton Paul, early 
innovator in RC: columnist Slu Richmond: and Pete Waters, 
former vice president of the AMA and owner of Kraft Midwest, 
The highlight of any VR/CS event is the Introduction of a 
true vintage model— one that was actually built in the year it 



was designed and that has survived to the present day. This 
year, Delmar Johnson preserjted a true piece of history— a 
Walter Good designed WAG! Built in 1955 from Mode/ 
Atrpiane News plans, it was originally powered by an ignition 
Forster 29 and controlled by a carrier on/ off, singleTube 
radio (also pubftshed In Mode/ A/rp/ane News). A year ago, 
Delmar restored the airplane to new with a silk and dope fin- 
ish and brought it into the 21st century by installing an 
AstroFlighl FAl 15 motor and a Futaba G^channel system* 

More history emerged as an original Airknocker, built and 
finished by the famed designer and former Mode/ A/rp/ane 
News editor Bill Winter* Now owned by AMA historian Norm 
Rosenstock* the Airknocker is powered by an 0*S. 15 engine 
but remains in its original 1960 condition, 

Brayton Paul brought his scratch-built HiTail-lt that was 
entered in the 1958 Nationals as a ruddenonly design. 
Characterized by its unique T-tail, this model really stands 
out. Today, it's powered by an Enya engine and controlled by 
a Futaba radio. 

As in years past, everyone gathered on Saturday evening 
for the presentation of awards, among the most notable of 
which is the Walt Good Lifetime AGhievement Award. This 
year, it went to Dick Allen for his many contributions to the 
hobby. Previous recipients include Hal deBolt, Ted Strader 
and Walt Good. 

Thanks go to the Hernando Aero Modelers and contest 
director Don Ogren for another memorable year. + 


Ron ogren proudly dispfays his BuEzard BombshelL Ron 
Is the twin brother of contest director Don Ogren. 


This Ben Sheroshaw design as 
kitted hy Scientific in the '3Qs 
is rarely seen. Caiied “Mercury^’* 
it is a cerfl^ed earfy airframe 
that some RCers used before 
purpose-designed RC aircraft 
were available. 


Pete Waters' deBolt- 
designed Acrobat BIpe* This 
design was produced when 
biplanes were rarOf and ft 
was an answer to the famed 
Aeromaster* A *40 engine 
does the trick for very 
impressive patterns. 


Left well-known RC writer 
Slu Richmond and his 
Herb Greenberg-designed 
Red Zephyr. 

Below; Walt Keating's Custom 
Bipe was one of four riown* 
This design doesn't use 
ailerons yet responds in rolls 
as if It did. The Custom Blpes 
need only a AS to *60 engine 
for power. Virtualiy all planes 
at VR/CS events are scratch- 
buitt front original plans. 
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PRODUCT REVIEW 


ELECTRIFLY TRITON 


Universal 
battery-care 
system 



dptlonal 
clampm go 
U-poly paoks to 
tomperatuFo. 


T he Triton was my first experience with a 
“computer" battery processor- After read- 
ing its spec sheet, I realized that this Irttle 
aluminum and plastic box will do just about 
anything short of changing the baby and walN- 
ing the dog. It certainly has quite a bag of 
battery-processing tricks! Bear in mind that I 
am not an electronics wizard; I will try to convey 
how the Triton processes batteiies. 

At first glance, the Triton's manual is a little 
daunting: lots of pages and small type. As I 
read it, however, I realized that a lot of thought 
went into making this device simple to program. 
In just an evening, I was comfortable stepping 
through the options and changing the settings. 

HOW IT WORKS 

The Trihin is able to proms: 

* 50 to 24()()ni Ah Ni Cd cells; 

• 300 to 33f>0m-\h NiMH cells; 

• 145 to 30(K)m-Ah U-pctly or Li-ion cells; 

• 4.5 to 10 Ah lead-add cells. 

A very convenient table in the manual 
gives the various recommended charging 
rates for break-in, standard charge and quick 
charge. It details the peak-detection sensitiv- 
ity for the different battery chemistries as 
well as the recommended discharge currents 
and cutoff voltages. This table alone is high- 
ly informative^ and 1 learned a good deal by 
studying it. 

The manual strongly recommends that you 
use the T rilon Thermal Probe accessory^ when 
you charge NiMH, Li-ion, or U-\X)iy batteries. 
Since this does not come with the basic unit. I 
ordered one to use with these cell types. Ibis 
accessory Is designed to he clamped around 
the battery pack and to make direct contact 
with the cells. In some cases, e.g., with an 
assembled pack, you may have to trim away 
some of the heat-shrink covering- The probe 
will fit packs w'ith A- to AA-size cells. 

There are two ways to power the Triton: 


connect it to a 12V battery of adequate cur- 
rem capacity (1 used my car battery for this); 
or use a bench top power supply that con- 
verts the AC power to 12 to 13.8 volts DC. 
I learned that this power sufiply must have a 
capacity of more than 5 amps, as the Triton 
immediately tripped the breaker on my 5 A 
adjustable supply. No problem; I found a 
good deal on a 12V. 12A powTr supply on 
the Internet, and it works just line. These 
types of charger seem to multi piy the charg- 
ing voltage so that they draw a large current 
on start-up and then drop to a lower value. 

The Triton's input dips are convenient, 
and ifs protected against reverse polarity, The 
Triton also comes wit It a pair of color-coded 
banana jacks to hook up to your packs. Plugs 
and cables aren't supplied, so I picked up the 
necessary' bits from RadioShack, Meanw'hile. I 
also roundiM up a connector for tlie battery 
end and made up a patcTi cord to connect to 
my packs, I still needed several patch cords 
with a variety of plugs for the various batter- 
ies I use. l-ortunately, the TritorTs output is 
also protected against reverse polarity, as it 
would be easy to inadvertently plug the 
banana jacks into the wrong sockets. 

In general I found the Triton quite con- 
venient to use on the bench and in the field. 
That you can store tlie information for up to 
10 packs in its memory is a realiy useful fea- 
ture. A minor limitation is that its maximum 
rated diargc current of 5 amps is available 
only over the 8- to 18V range; below' and 
above those figures, the current gradually 
declines to about 2 amps. The same is true of 
the discharge feature: the maximum current 
of 3 amps is available up to 6 volts and then 
tapers off to 0.5 amp at 40 volts. From a 


SPECIFICATIONS 

PRODUCT: Triton 

MANUFACTURER: ElectrlFly 

DISTRIBUTOR: Great Planes Model DIstrItJUlors 

TYPE: universal trattery ctiarger, discharger 
and cycler 

BATTERY TYPES AND NO. Of CEUS: Ito 24 
NKld (50 to 2400mAh). 1 to 24 NIM H (300 to 
3300mAh), 1 to 4 U-ion or U-poty (146 to 
3000mAh) and 6, 12 and 24V leackadd 
(4,5tolOAh). 

DIMENSIONS: 6,2x4x2 In, 

WEIGHT: 164 oz. 

INPUT VOLTAGE: 10.5 to 15 volts DC 

FAST-CHARGE CURRENT: 0-1 to 5A linear 
(2. 5 A max. for Li-ion, Ll-poly) 

TRICKLE-CHARGE CURRENT: 0 to 250mAh 
(not available for lead-acid, Li-poly. LHon) 

DtSCHARGE CURRENT: O.i amp to 3 amps 
(2.5 A maximum for Ll-poly, Li-Ion) 

DISCHARGE CUTOFF VOLTAGE: 0.5 volt to 
1.2 volts per coll NI4:d, NiMH (0.8 voll/cell 
fixed during cycle); load-acid fixed at 1.8 
volts/coll: LMon, Ll-poly fixed at 3 volts/cell 

CYCLE COUNT: 1 to 10 cycles (not available 
for lead-add, LI4on. Ll-poly cells) 

PRICE: $129,99 {Triton): $8.99 (optional 
tbermat probe) 

FEATURES: this computer-processor battery 
charger, discharger and cycler will work 
with all typos of battery cells and has 
10-battery-pack memory storage. 

COMMENTS: J Jlke having just one charger to 
meet almost all of my battery needs. 
Although the Triton has many features, it Is 
very intuitive and programming Isn't diffi- 
cult; the folks at ElectrlFly spent a lot of 
time designing this easy-to-use unit. A very 
convenient chart In the manual gives the 
various recommended charging rates for 
break-in. standard charge and quick charge. 

HITS 

• Works with all typos of battery. 

- Easy to use and program. 

• Great manual 

MISSES 

• None. 

practical standpoint, this is no big deal, artd 
the handy chart offers advice on w'hat's pos- 
sible for each combi natioii- 

The Triton's charge /discharge feature pro- 
vides a way to check battery^ capacity, and its 
disdiargc/charge mode ensures a maximum 
cell charge. The audio signals that indicate 
the end of a charge or discharge are loud 
enough to ensure that you'll hear them 
w'hile you w'ork on other projects, i’he Triton 
makes it possible to have only one charger 
for just about all of my battery needs, and I 
appreciate that, 4 

yifitrifly; dlstrltntUHi by itmU Pkiiws KfoM 
imribiitors (S(Hh 6H2-894H; {217} 398-6300; 
dectrifiy.cmn. 
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Hmger B it m exmmpm of what todays 
ARFt am all about! 


Big ARFs & new products 

1 am amazed by the continued development of impressive almost- 
ready-to-fly (ARF) kits- Far removed from their simple box-Jike 
trainer beginnings, ARFs are available today for models of all types 
and sizes* From small electric park flyers to IMAA-legal, gas-burn- 
ing aerobatic planes (and everything in between b a very large por- 
tion of today's kit saies are of the prebuilt variety. When you con- 
sider the cost and time invoived to build a comparable model from 
a wood kit or from scratch, the ARFs' prices are hard to beat* In our 
high-speed, computer-driven world, ARFs are a blessing to those 
who have little time for the workshop. 

Earlier this year, 1 attended a local !MAA meet; I estimate that 
about 15 percent of the planes there were ARFs. Several years ago, 
prebuilts would have accounted for less than five percent of the 
models registered at such an event. The quality and workmanship 
of these quick-to-build models are at an all-time high. Recently 1 
helped my flying buddy Sal Manganaro review the new Hangar 9 
46-percent TOC Ultimate 10-301) ARF bi()lane for the October 2003 
issue of Model Airplane News, Being able to help build this model 
and having a chance to fly Sal's new giant aerobat showed me a 
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great example of the current state of the art. If you think back to 
the first few giant-scale models that you built and flew, you'll see 
that today we are enjoying the Golden Age of ARFs* 

CURRENT PROJECT 

And talking about IMAA-legal ARFs, my current project is a 
V^-scale Fokker D-VII from Arizona Model Aircrafters. With a 
wingspan of HH inches, the Fokker is about 70 inches long, and it 
should weigh about 20 pounds when completed. The kit is based 
on Gary Allen's plans fFSP02981) that were featured in the 
February 1998 issue of Model Airplane News. Gary's design uses tra- 
ditional balsa and plywood construction, and he incorporated a 
very scale airfoil cross-section in the wings; the outline is very 
accurate. As it's a true, stick-built scale design, the kit is not your 
typical ARF. 1 would describe it as a "partially built" kit, and there 
is enough workbench time needed 
to keep even an "anti-ARF'^ 
modeler happy, There^s 
plenty of soldering 
required to assemble that 
shock-absorbing landing 
gear. The beautifully 
molded fiberglass side pan- 
els and engine cowl save time 

and add to the aircraft's accurate 

, , ^ ^ ^ The MSA~10 from Fotaba can 

scale outline, Available as an AKF , 

and an a I m os t - re a d y - 1 o -CO v e r receiver outpirt pert 


(ARC), these kits offer plenty of 
opportunities for you to change or 
modify things to your liking. The 
kit cuts overall building time by 
75 percent, and Arizona Model 
Aircrafters offers many scale 
accessories— such as dummy 
engine cylinders and spoked 
wheels— to dress up your 
finished model. When you 
have finished with your 
project, no one will ever 
know you built it from an 
ARF kit. 

As you can see, my model is 
just about ready for painting, rro-ram^s new wwe- 
and 1 have only ,10 to 40 hours p** »*"» 

^ tehee hH with the 3D 

invested in the project. My kit foike. 
came covered in white Solartex, 
but you can also buy it covered in Arizona Model Aircrafters' four- 
color, lozenge-camo printed fabric, i [^lan to fly the model at the 
upcoming RC Jamboree at the Rhinebeck Aerodrome m Rhinebeck, 
NY, so do me a favor and don't tell anyone it's an ARF! 

NEW PRODUCTS 

Many of today's giant-scale aerobatic models require two or more 
servos to move each of their control surfaces. You must install 
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TnhTurn offers spinner-adapter hardware 
to fit almost any engine. The twin Jam- 
nuts on the right are particularly helpful 
for 4-stroke engines. 


multiple servos and control linkages and 
connect them to a mutual surface. That 
seems simple enough; just add a 
Y-harness and plug everything in; but what 
if your servos don't have the same center- 
ing or endjx)ints? Mismatches in servo per- 
formance can cause them to fight each 
other, and this increases current drain on 
your flight pack. Futaba now offers the 
MSA-10 Multi Servo Adjuster, and it takes 
care of any arguments your ganged servos 
may have. Just plug the unit into the 
receiver, and then plug up to four servos 
into it. The MSA-10 allows you to select 
each servo individually and adjust its travel 
direction (servo-reversing), neutral point 
and endpoint settings to synchronize their 
functions. You can also plug an auxiliary 
battery pack (4.8 to 6 volts) into the unit to 
power the servos directly to reduce the load 
on your main airborne pack. 

The MSA-10 is also great for non- 
aerobatic models, and it can be used any- 
where you'd install a Y-harness to operate 
two servos (dual ailerons and dual elevator 
halves come to mind). If one of the servos 
moves in the wrong direction (a common 
problem in dual-elevator-servo setups), 
simply use the rotary switch and the two 
push switches, and you have two perfectly 
matched servos that work in "mirror 
image"! Do you want dual aileron servos 
with differential throw (more up than 
down)? There's nothing to it — even if you 
don't have a computer radio. Priced at 
$59.99, the MSA- 10 is a great radio acces- 
sory. After you've used it, you'll wonder 
how you ever got along without one. Give 
it a try; 1 know you will like it. 

BIG-CUT SPINNERS 

The 3D aerobatic craze is taking our 
hobby by storm, and many excel- 
lent models — large and small — are 
being specially designed to per- 
form these outrageous maneuvers. 
Hovering, torque rolls — you name 
it! There's a model out there to do 
it. One of the requirements for 3D 
flight is low-pitched wide props. 
Available for several engine sizes, 
Tru-Turn's Wide-Blade spinners 
are designed specifically for the 
popular APC "W" propellers. The 
2-inch Ultimate Bipe-style spinner 
shown is intended for .91, 2-stroke 


and 1.0, 4-stroke engines, and it will 
accommodate 13x4, 13x6, 14x4, 15x4 
and 15x6 wide-blade props. The Wide- 
Blade spinner is longer than the standard 
Ultimate Bipe spinner to allow for 
engines with longer prop shafts and the 
necessary double-locknut arrangement for 
big, 4-stroke engines. You can go to the 
Tru-Turn website at tru-turn.com and see 
the differences between the standard 
1.20-size spinners and the new Wide- 
Blade versions. Tru-Turn has an enormous 
selection of prop-shaft adapters and jam 
nuts as well, so call for prices. When it 
comes to precise balance and 
durability, Tru-Turn is the ^ . 

place to go. / 

NELSON SERVO 
WHEELS 

The new servo wheel 
from Nelson Hobby 
Specialties is a great 
new accessory that 
eliminates yet another 


Nelson Hobby 
Specialties' new 
aluminum servo 
wheel has a 
clamping feature 
that locks It 
securely onto 
your servo. 




failure point in our control systems. Often, 
a molded-plastic servo wheel can strip out 
under high stress. This can happen when 
you use plastic servo wheels and arms with 
metal-gear servos that feature metal drive 
splines. Nelson's new servo wheels are pre- 
cisely machined from 6061-T3 aluminum 
and have a unique clamping feature that 
secnjrely locks them into place, just tighten 
the 2-56 socket-head screw and locknut; 
there's no way this servo wheel is going to 
part company with your servo. Priced at 
about $9, these wheels are available for 
Futaba and JR (the JR wheel will also fit 
Airtronics servos), and they match up nicely 
with Nelson's other single- 
and double-arm servo 
^ accessory packages. 

Well, that's it. If 
you enjoy build- 
ing and flying 
^ giant-scale mod- 
J els, tell me what 
you think; 1 wel- 
come your com- 
• ments or questions. 

You can email me at 
gerryyCo'airage.com, or you 
can write to me c/o Moilel Airplane News, 
100 Fast Ridge, Ridgefield, CT 06877- 
4606 USA. 4 


Arizona Model Aircrafters (4H0) A4H-A7:U; 
arizonamoilels.com. 

Futaha Corp. of America; distrihiiied hv (treat 
Planes Model Pistrihiitors (217) A9S-6A(k): 

(m)) 6H2-H94H; futaha-rc.com. 

Hanxar 9; distrihuted by Horizon Hobby Inc. 
(H0()) .^38-46A9; borizonhobby.com. 

Nelson Competition Fnj{ines (412) 5A8-.^282. 

Tru-Turn Precision Model Products; distributed 
by Romeo Mfy. (713) 943-1867; tru-turn.com. 
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I ' ilh* we not only tell you whats new» but we also try it out first so we 

can bring you minlHfe views of the stuff we like best We're constantly being sent the latest support equipment 
manufacturers have to offer. If we think a product Is good — something special that will make your modeling 
I experiences a little easier or Just pJarn more fun— we'li let you know here. From retracts and hinges to glow 
I starters and videotapes, look for it in “Product Watch." 


GWS 

Speed 400 motors 

Inexpensive power source 

The Speed 400 motor has been popular for many years. Direct drive, it can power 
a model that weighs up to 20 ounces, and with reduction gearing, it can handle a 
plane that weighs 30 ounces or more. Typically, a motor of this size is powered by 
T or 8 cells of up to lOOOmAh capacity. 

GWS now offers a full line of direct-drive and geared Speed 400 motors with 
spinners for about $17 each. The geared motors can come with gearing as small 
as 2.14:1 or as large as 6.3:1. GWS also offers several accessory motor mounts. 
Balsa Products supplied the direct-drive and geared motors I evaluated. 

The direct-drive GW/EDP-400C (EP7035) motor came with two GWS 7x3.5 
props* a prop adapter and a wrench. I ran the motor on a 7-cell, 8V pack and with 
the 7x3.5 prop to produce 11 amps at 87 watts and ll.SOOrpm. The motor, prop 
and adapter combined weigh 3.3 ounces. A capacitor from each terminal is 
attached to the motor case. Red and black wires that are approximately 5 inches 
long are already soldered to the motor terminals. 

f also received the GW/EPS-400C/Std-E motor, which is geared 3.4:1. It came 
with just a spinner. Most GWS props will fit directly on the shaft. The motor with a 
gearbox and spinner (without a prop) weighs 3.7 ounces. GWS recommends that 
you use a 12x8 prop. 

When 1 used a 10x4.7 prop on an 8-celf, 9V pack, the motor produced: 9.6 
amps at 86 watts and B.OOOrpm. The 427 grams [15 ounces) of thrust that GWS 
claims it produces can easily support a 30-ounce model. 

If the popularity of the GWS IPS series is any indication* these new Speed 400 
motors will soon power many of our favorite electric models. The wide range of 
gearings sizes is also a big plus for modelers who want optimum performance. 

—Bob Atiede 


GWS; distributed by Balsa Products (732) 634-6121: balsapr.com. 
Horizon Hobby Inc* (800) 3384639; horizon hobby.com. 

Maxx Products Inti. (800) 416-6299; (847) 43S-2233: maxxprod.com. 



Abave; die rfinecNfrfve 
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tiie geared motor that 
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fiofe but four* forward- 
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R/C Direct 

Berg-4*DSP 

Full-size performance from a micro package 

The revolution in small, light, yet high-performance radio equipment continues with the intro- 
duction of the Berg-4* DSP "Micro Stamp" receiver. This sophisticated, microprocessor based 
FM receiver has all the performance of a full-size unit, yet it weighs only 0.3 ounce in its hard 
plastic case with crystal and antenna and 0.25 ounce when wrapped in the supplied heat- 
shrink tubing. 

As its name implies, this 4^:hannel receiver has about the same footprint as a commemo- 
rative postage stamp and is less than V4-inch thick. Us single conversion design and careful 
implementation allow it as much range and selectivity as a high-quality full-size receiver. 
Because it uses a digital signal processor to decode, the servos and speed control -see" 
clean signals even if the incoming signal is less than perfect. It's also small and light enough 
to be used in a lightweight park flyer or an indoor model. Thanks to its high performance* busy 
indoor venues or flying fields aren't a cause for concern the way they can be when you use 
other small, light receivers. 

The Berg-4* DSP also features over/under connections for the servos that make the unit 
thinner than other receivers, and an LED counter displays signal losses as a series of flashes to 
give you real-time feedback on the quality of the signal it's receiving. 

I have several of these receivers in service. One is In a Todd's Models Wlng-E. My ground 
range quadrupled when I installed it* and since then, I haven’t had a single glitch in flight. I put 
another in my Todd's Models Tlny-X. In this case, I also use an E-Cubed M72 antenna installed 
inside the right wing. Lately, I have been flying the Tiny-X indoors in a large, metal framed 
hangar— often with several other planes at the same time. Again, 1 haven't had a single glitch. 

The Berg4*DSP has only been availabte in a negative-shift version (compatible with 
Futaba and Hitec transmitters)* but by the time you read this, a positive shift version (for JR* 





Airtronics and Multiplex) should be available 
as well. 

I am converting all of my small 3- and 
4-channel models to the Berg-4* DSR and 
I wouldn't hesitate to use it in any plane — large 
or small. I highly recommend this $60 unit. 

—Bernard Cawfey Jr. 

R/C Direct (858) 2774531: rcdirect.com. 
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CORROSIONX 

Corrosion Technologies Corp. 

Protect your RC equipment 

Widely used by the military, CofrosionX is more than just a corrosion-control product: it's a super lubri- 
cant and is absolutely the very best penetrant I've ever laid my hands on. You can also spray it on 
your electronics to create an ultra-thin film that will help prevent moisture from reaching the wires and 
boards and ruining the circuitry. To test its effectiveness. I immersed a receiver with a plugged- in 
servo, a switch harness and a battery pack in CorrosionX, I was surprised that everything worked just 
fine even while the parts were completely submerged! 

Here are two examples of what CorrosionX can do for you. I recently accidentally flew my Northstar 
into the water and soaked the radio equipment: when I checked the radio, nothing worked. I removed 
the receiver, blew out most of the water and then sprayed it, the battery and the switch with 
CorrosionX. After I plugged all the servos into the receiver and checked the radio again, I found that 
one servo and the gyro did not work, so ! removed them, opened their cases and sprayed CorrosionX 
on the circuit boards. When it tested it again, all the parts worked as weif as they had before! 

In another incident, a wind gust caused my electric Playboy to land in about 8 inches of water. The 
motor, speed control, battery and switch were all wet, and when I tried to run the electronics, nothing 
worked. I removed the wet items and sprayed them with CorrosionX and also sprayed the gearbox and 
the motor through the holes in the case. After the parts had dried, they all worked perfectly. If I had not 
used the CorrosionX, I'm sure these units would have been ruined because electrical items and water 
do not mix well. 

CorrosionX is recommended for all climates but especially where there is high humidity. It's also an 
outstanding an afterrun treatment. —Charge Ytosca 



Corrosion Technologies Corp. (SOO) 638-7361; corrosionx.com. 
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AEROlFlLY , , 

professional Simulator 


A stmvhfor Hke thh ctie has no f been 
avaih^o behre! Unbebevabk perfedmi 
fly togethor mfh n m&nd phi at 
the same Iknei 3-D aerobafksl 


HEAD-TO-HEAD ~3, 2,1 - GO! 


2 pilots, 2 transmitters - 1 simulator! 


SmeSthnitn, bmkk op i push the tbrottk hto over^st 


The AEROFLY professionol has been !es1ed by 
world -class pilots and considered the best flight 
simulator currently available on the world 
morkef. 

• Me stiionifig graphics mfl set new stnndorih 


* Recartl/playback your free style pcagcm 

* lip fo 4 awdek can perform synchronous 
flight moneuvres simultaneously 

* Virtoolly endless feafms and parameters 
. . Jflu /rave to fry if yourself fo 6e//eve if/ 

ketofhf Prof«ssioiN]l: 

Toking It/C flight simvfiittiHi fo o new 
dmcRsioni 

FLYINC WILL NEVER BE THE SAME - ofter 
you've flown to the Qll-new AEROFLY! 


Eirppe's Ha A h now ovailahte 
MtkUSI 


Main Fetrtures 


U$« your own trmsjnitttr or fh« 
IKARUSGomoCowmoMker) 

The Uame Commonder is the new irwlustry slondord in trunsmitter- 
slyle PC joysticks. 

Manufadured to exading standards by a leading R/C manu- 
facturer, no expense has been spared - even the stick unit 
assemblies ore taken from existing precisian radio cantrol 
tronsmitters! 

Use the Game Commander instead of your standard joystick to 
extract the maximum lun from your }oysfltk-campatiMe saflwoie 
library ond use it mstead of on R/C transmitlei. 


Extensive model seledion (aerobatic airplanes, gliders, 
slow flyers, belkopler, |efs, scoJe oircrah, TOC models) 

• Varieus sceneries [Rying hekk, aircraft currier etc.) 

• Use your own Iransmitler or ibe IKARUS Gome 
(ommander Controller 

• Change the weotfier paramelers (wind, thermals, dond 
formations, turbulemes etc.) 

• 3-D model editor for oil parameters 

• Full cdlission detecliun with the 
surrounding scenery 

■ True 3-D sound 

• Swept wings 

• Retractable landing genrs 

• Lurxling and (amber changing flops, 
spoilers 

• l^on raring 

• DrMrotlng 

« Etolloon popping 

• Spot landing 

• Synchronous flight 

• 2^oyer mode with split screen 

• Glider lowing 

• 3-D TorgEffi loll pruciice 

• Auloroloiians 

• SrrwJke and exhaust effects 

• Moving controf surfoces 

• Cleor cunupies 


Minimowt Sysleen Reqirireuietiti 
. WiniiawsfVMt/JOOCrtPiwIh 


DirecT)! Version 8.0o 


Inlel Pentium II w AMD AthliNi/Ouron 
compatible processor with min. 4S0 MHi 
- HMBRAM 
• HD MB bard drive spe 
V Open GL ICO (tympofihie 3D gropbks card 
with min. 16 MB 
DirectX B compatible sound cord 
j bee seriol port (to conned interface coble) 


- sggs - 

www.ikarus-usa.com 


AefoEEy professfond works with Firtdiq, JR, Httec 
Airtroi^ t most otIwF RC/systoins 

AeroFly professiod Inferf ace Version No. 31 05VUS S 1 49, ?0 

AeroFly professrano! Meilm Version 

with Game CommatKlef No. 31050US S 1 99,00 


Dealers calf for Introductory Special 






FOURMOST PRODUCTS 

Sanding Sticks 

Low-cost, versatile sanding tool 

Every once In a while you come across a new tool that 
is handy, versatile and easy to use, and you ask your- 
self, “Why didn’t I think of that?” Well the new Fourmost 
Products Sanding Stick is all that and more. It mea- 
sures 8V!2 inches long and Is molded of a lightweight, 
durable plastic. Its tapered sanding surface is flat on 
one side and rounded on the other, so it can access 
those narrow, difficult-to-reach areas that every model 
seems to have. The Sanding Stick comes ready for use 
with a piece of 120-grlt sandpaper attached. The pack- 
age also contains a page of six patterns so that you 
can cut various grits of sandpaper to fit the tool to 
replace the sandpaper when It’s worn out. For greater 
convenience, Fourmost sells a package of precut sand- 
paper with two pieces each of 120-, 180- and 220-grit. 

The Sanding Stick’s unique, tapered slotted design 
doesn't require the use of adhesive-backed sandpaper. 

Instead, the sandpaper is wrapped around the taper and the edges 
are then folded into a slot to secure it. Depending on how you wrap 
the sandpaper around the tool, you can have an uninterrupted sanding 
surface: It's easy to position the seam on either the rounded sanding 
surface or on the flat portion. 

I put the Sanding Stick to the test on the latest kit I’m building: a 
Dynaflite S.E.Sa. As you know, after you punch out die-cut parts, the 
edges must be smoothed of any irregularities. I’d normally use a sand- 
ing bar for that job, but it Is difficult to sand slots and cutouts with a 


bulky sanding bar. The Sanding Stick makes it easy to sand slots, 
cutouts and the Inside diameters of holes of various sizes, so a tire- 
some task is handled quickly. At a cost of only $3.95 per Sanding Stick 
and $2.95 for a package of precut sandpaper, you could have several 
handy and preloaded with different grits of sandpaper for various sand- 
ing Jobs. A paltry sum for a tool that will do so much. —Rick Bell 

Fourmost Products (888) 857-9049; fourmost.com. 4* 





Small, lightweight, powerful! 


Incrcas« flight time, decrease battery vvelght and size with Kokam Uthhim Polymer batteries. 


Receiver Flight Packs* 


560 mAh 
880 mAh 
1020 mAh/ 
3270 mAh 


$23.50 Kokam U-Po batteries carry 
$26.95 a nominal voltage of 3.7V 

$28.50 per cell. Receiver flight 

$74.50 packs require the 

* 2-cell use of a voltage regulator. 


Electric Flight Packs 

Single cells starting at $8.95. Electric flight packs 
from 45 mAh to 3270 mAh (1,2,3 cell). 


Kokam Li-Po packs are ideal for 
the electric flight enthusiast 
and RC modeler that demand 
more performance and 
reliability from their batteries. 


Get more reliability, more flight time between charges 
(five times as much as Ni-Cds and NiMH) and longer life 
with Kokam lithium polymer battery packs. Li-Po battery 
packs allow you to cram more power in a smaller space 
with less weight. 


FMA offers a wide variety of flight packs. Receiver flight 
packs consist of two cells ranging from 560mAh to 
3270mAh. Each cell Is supplied with a universal 
connector. Electric flight packs consist of one to t hree 
cells, depending on application, ranging from 45mAh to 
3270mAh, and come with a 125MM, 3MM or Deans 
connector. 


The Kokam LI-Po-402 charger 
charges all Li-Po (Lithium Polymer) 
cells and battery packs. Up to four Li- 
Po cells connected in series can be 
safely charged. Six 
current settings 
are available to 
handle a w»de 
variety of packs 
and cell 
Built in circuitry 
protects cells if 
power source is 
incorrectly connected 

Voltage RegulatoriL^O 
Indicator Module 
regulates output voUaue 
to the receiver at -f 5V 
and provides battery 
voltage readout using 
three bright LED’s 
(green, yellow, red). 


PC, Series. Parallel, 
and Terminal 
Connector Boards 
makes building custom 
packs fast and easy. 


VAILABLE 




discharge rate 

340mAh - 1,2,3 cell 


F1V1A 

Direct 


www.fmadirect.com / e-mail:sales@fmadirect.com 
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Sales: 800.343.2934 • Tech/Service: 301 .668.761 5 • Fax: 301 .668.761 9 

571 6A Industry Lane • Frederick, MD 21704 

Mastercard, VISA, and Discover accepted. Standard shipping and handling: $8.00. Prices subject to change without notice. 
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NAME 


THAT PLANE 


Can you identify this aircraft? 


SEND YOUR ANSWER to Moilel Airplane News, 

Name That Plane contest (state issue in which plane appeared). 
100 East Ridge, Ridgefield. CT 06877^606 USA. 



The winner wilt be chosen, four weeks following publication, from correct answers received 
{delivered by U.S. maif) and will be awarded a free, one-year subscription to Modei Airptane 
News, If already a subscriber, the winner will be given a free, one-year subscription extension. 



Congratulations to Tom Oapsadlc of Clinton, OH. 
Tom takes home top honors this time for correctly 
identifying September's mystery plane as the 
Coodyear GA-2 Duck — a single-seal pusher plane. 
Developed from the GA-1 prototype, which first flew 
in September 1944, the 36-foot-wingspan Duck fea- 
tured fabric-covered wings and used a Prankiin 
llHhji engine for power* rhirty-seven CA-2 and GA- 
2Hs (powered by a I65hp Frank Tin engine) were 
eventually produced. One GA-2H went to Sweden, 
but most of the completed [>lanes were used only as 
dealer demonstration models* Four sets of wings, 
however, were sold for use on the 1947 Fulton 
Airphibian* Rising production costs eventually forced 
the cancellation of the project, and the last remaiti- 
ing Duck was scrapped in 1965. + ▼ 


By joining Club Hitec, you will receive a club package containina an official 
club card, Hitec t-shirt, embroidered Hitec hat, decals, 
and a current Hitec catalog. 


As a Club Hitec member, you can take advantage of 
the following benefits: 

1. Priority service and a 10% discount on repairs. 

2. Discounts on Hitec events. 

3. The ability to purchase promotional items from Hitec directly. 

4. Entry into the year end Hitec product raffle. 

5* Receive Club Hitec’s yearly newsletter. 


Go to 

www.hitecrcd.com 
for more info 


%mU> 



sjgn up tq take advantage of alj these benefits today! 


Name 


For only $20.00 

you could be styling In a Hitec t-shirt 
and hat by joining Club Hitec today! 
Get signed up by sending in this form 

Address 




Citv 

State ZiD 

by mail 

12115 Paine St, Poway, CA 92064 



Email 


by Fax 

(858) 748-1767 

Phone 

Shirt Size M L XL XXL 

Visa/MC 

Exp. Date 

or sign up on our website 
www.hitecrcd.com 
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SuCTMHiCS fM Tm 
Disentftntc 

unJAM K mLE..J!Q HASSLE 



EDR103 - sun Only $39,951 


Enjoy RELIABLE, S>L>0-0‘W idle 
PLUS... EASY, SAFE Starts! 

Single. Twin-cylinders, Twin-engines 
NO interference! Works with Rx's 
Light! Less than 35 grams 
Uftra-simpfe installation! 

Multi-cylinders? Ask for the 
EDR-103M Super GlowLite! 

3-5 Cylinders - $79,951 
7 Cylinders- $94.95 


GUTCH-PROOF 
YOUR AIRPLAME! 


POfV'R BUS 
PRO 

EDR-111 $79.e5 

OPTICALLY- 
COUPLED, 
AMPLIFIED 
SERVO ISOLATOR 


♦ Optically isolate Rk servo power! 

♦ Uses separate batteries - reliability 
thru redundancy! 

^Amplified control signal drives 
^Isolate 6 control channels - easily 
expandable to more channels 


Heavy Doty 

Ultra DSC Switch • Sxh.OO 




Retains mouftting Ainwif 


*E[ectr&Dynamics 

31091 Schoolcraft, Livonia, Mi 48150 
Website: http://www,electrodynam,CQm 

1’800-337-1638 (Orders) 

Info: 1-7U-422-5420 
wsA Fax: P734-422-5338 
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CLASSIFIEDS 


RATES: non-commercfal— 25 cents per 
word (no commercial ads of any kind accept- 
ed at this rate); commercial — 50 cents per 
word (applies to retailers, manufacturers, 
etc.}; count all initials, numberSt name and 
addresSt city, state, zip code and phone num- 
ber. AIJ ads must b# paid for in advance. 
To run your ad for more than one month, mul- 
tiply your payment by the number of months 
you want It to run. Deadline: the iOth day of 
the month, 3 months in advance, e.g., January 
10 for the Apr// issue. We don't furnish box 
numbers, and It isn't our policy to send tear 
sheets. Please make all checks payable to: 
AIR AGE INC. SEND AD AND PAYMENT TO: 
CLASSIFIED ADSt Model Airplane News, 
100 E. Rtdge, Ridgefield, CT 06S77-4006 
USA, or call (203) 431-SOIIO. 


BUSINESS 


USE COMPRESSED AIR FOR retracts, flaps, 
canopies, ailerons, speed drakes, bomb-day doors, 
bomb drop, parachutes, steering, extending rear 
wheel, talihooks and more! Example: wheels down, 
canopy opens: wheels up. canopy closes! 

We sell air valves, air cylinders, air tanks, air fittings, 
air tubing, gears and ball bearings— all in miniature. 

Mail your requirements: we will provide a use 
sketch and bill of materials. We will diagram what you 
need and how to apply same— all al no cost to you! 
Please send five, SO. 37 stamps for return postage. 

Ideal Fill empty propane tanks from barbecue grills 
with free gas-station air. Use as a reservoir at the field 
We provide complete tank-top kits. Diagram in catalog. 

We offer 70-page photocopied catalog of all the above 
for $10 cash, check, or money order. Catatog sent to 
you via first-class priority mail, prepaid. F.J.B Props, 
P.O. Box 7. Middle Island, NY 1 1953 [1 1/03] 

QUARTER SCALE FLEET MODEL 2 BIPLANE, and 
eleclric fleet kits. Concept Models, 6505 Urlch Terr., 
Madison, Wl 53719: SASE for details. 
www.mailhaQ.com/users/conceptmodels/ [12/03] 

AG-AIRCRAFT PLANS, Pawnee, Agwagon, Pawnee 
Brave, Transavia Airtruk/Skyfarmer. Fletcher FU-24. 
Cropmaster and more. Hardware paks, colour photo 
paks, free documentation. Catalog/price list; $5 
(U.S.): Visa/MC. New Zealand Aero Products. 34 
Ward Parade, Stirling Point, Bluff, New Zealand. 
Mobife:++ 6425-213-3653. [3/04] 


VIDEOS: model and full-scale aircraft. Information: 
WWW, MyFlyingVideos.com, or Raymond Keel, 1200 E. 
Davis St., Ste. 115, Box 192, Mesquite, TX 75149. 

[2/04] 

BJ'S MODEL ENGINE SERVICE Is relocating and will sus- 
pend its custom-style engine-repair service for about two 
months. This ad will run again when service is resumed. 
See our website for updates at 
www.starcompos(tes,com/bjmode1engines. Email wbill- 
jensen@cs,com: (203) 888-4819. Thanks for your 
patience. Bill Jensen. [11/03] 

HYDE SOFT MOUNTS: S25 Bonus— plus complete 
refund of purchase price: 90-day trial offer with $25 
bonus refund! 3-yea r/3 .000-flights guarantee. All sizes. 
Orders/into (702) 269-7829: HydeSoftMounts@mymail- 
statlon,com, [04/04] 

SERVO-MOUNTING SYSTEM AND ACCESS PANEL. Kits 
in three sizes: Micro. Standard and Large: Va to scale. 
Flush wing and empennage designs: laser- cut kits use 
engineered aircraft plywood interlocking parts, 
tnner/outer frames with access hatch/servo blocks and 
mounting rails 12 to 200 oz.-in. capacity. Matching balsa 
surface-contouring -block accessory items. Servo screw 
wrench accessory. Instructions and illustrations; high- 
est-quality standards. Send SASE for full information. 
Frank Campbell. 46 Pineview Lake Cir.. Ormond Beach, 
FL 32174; (386) 676 5750. [11/03] 

ALUMINUM CAN CRAFT PLANS. Build airplanes, vehi- 
cles, locomotives and construction equipment. Free list. 
Tesscar, Box 333A,Scappoose, OR 97056, or www.tess- 
car‘alumlnum-craft.com. [12/031 

BOB'S AIRCRAFT DOCUMENTATION 2003. World’s 
largest commercial collection of aircraft photos 
(400,000) and 3-view line drawings (38.000). 272-page 
catalog, $10 (Canada. Mexico, Alaska, Hawaii & Puerto 
Rico. $12: foreign: $20: includes air postage). 3114 
Yukon Ave„ Costa Mesa, CA 92626; (714) 979-8058: 
www.bobsairdoc.com. [2/04] 

BACK ISSUES OF MODEL MAGS. Send SASE and men- 
tion ad in Model Airplans News. Richard Hansen, 1605 C 
St., Cozad,NE 69130-1654. [12/03] 


HOBBYIST 


USED ENGINES WANTED: pre-1970 preferred. T. Crouss, 
100 Smyrna, West Springfield, MA 01089. [11/03] 

MODEL MAGAZINES, 1930s ON. Send wants to david- 
bfown46@cox.net. [11/03] 

WWW.SYN-0IL.COM, Amsoil 2-cycle synthetic oil. Buy 
100:1 or 50:1. AM A member, www.syn-oil.com, [12/03] 


PAGE AVIATION 



Gee Bee R2 kit 139.95 

Optional glass pants 25.00 
Radial engine kit 10.00 
cm' span 6 Vj lbs. For .60 2 strokes 
to 4 strokes 


Order yours today 
and build a piece 
of aviation history 



Gee Bee Z kit 129J5 

Optional glass pants 35.00 
Radial engine kit 10.00 

57" span 5 Vi lbs. For .46 2 strokes 
to ,56 4 strokes 


Both kits feature top quality laser cut balsa and ply parts, pre-bent landing gear wire, 
glass cowls, ABS pants, hardware, rolled plans, decal sheet, photo illustrated manuals, 
and superb flying characteristics. 

A Am 902“538‘7395 (Atlantic time pleasfl) ||T'P 

WWW. adrianpage.com 95 Lawrence Rd. Berwick NS. Canada B0P1E0 
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Customer 

Service 


For fast service, go to: 

WWW. moddairpla nenews.com 
and select "Customer Service" 


All of the following services are available 
on I i net 

- Change j^our address 

- Report missing or damaged issues 

- Make payments 

- Check your account status 

- Renew your subscription 

How to read your label: 

iBXMBNIfG HKKKKXMffKffifftAUTOKK 3 -DIGIT 060 
j^l2345ABCl23ABL2C# AUG 03 MAIR 000 

Your account number is 
12345ABC123AB12C. 

Your expiration date is.sue is August 
2003. 

Address changes 

Please allow 4-6 weeks for address 
changes to be processed, lb change 
your address by mail, send a copy of 
your current label and your new address 
tnfonnation to: 

Model Airplane News 
PO. Box 428 

Mount Morris, IL 61054 USA 

You can also contact us at 
MAlRC^i'kable.com, or 
fax (B15) 734-5827. 

For faster service, go online. 

Our cancellation policy 

All cancellations must be requested in 
writing. You may send your request via 
mail, emails or fax. 

Our renewal policy 

We will send you a renewal notice 
6 months prior to your subscription's 
expiration date. For faster service, 
renew online at 

www.modelairplanenews.com 
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NnVEMSER 2nD3 1ST 



BY BOB ABERLE 



How one flyer ingeniously used 
Li-poly cells to increase flight time and save weight 


I f you think that lithium-polymer (Li- 
poly) batteries are just for small electric 
planes, you haven't seen Dave Grife's 
giant-scale Lravel Air Mystery Ship. With 
Li-|K)ly power, this plane achieves up to 20- 
minute flights! 

Dave has flown his V4-scale plane on elec- 
tric power for about nine years using an 
AstroFlight 90 cohalt motor and up to 40, 
2400mAh Ni-Gd or NiMH batteries; that 
setup weighed 19 pounds! Lhe system pro- 
duced approximately 45 amps of motor cur- 
rent, and flight times lasted about 4 to 5 
minutes with some throttling. At the Mid- 
.America L-FLY in Livonia, Ml, last summer, 
he showcased his new and improved |X)wer 
system: a prototyjx* Hacker brushless motor 
(Aero C50 geared 6.7:1 ) and .4, ‘^541* riiunder 
Power Li-poly packs. Lach pack consists of 
12, 1950m Ah cells wired in lx)th series and 
parallel. These substitutions reduced the 
weight of the Travel Air Mystery .Ship from 
almost 19 (xninds to only l5’/5 |X)unds. 

The real story is that the 36 U-poly cells 
that replaced the 40 Ni-Cd cells reduce the 
model's weight by 36 ounces while nearly 
tripling the capacity; it went from 2400 to 
7800m Ah! The prototype Hacker Aero C-50 
motor is also more than 1 pound lighter 
than the 90 cobalt motor, and it provides a 
nice efficiency b(X)st. 

Here's how Dave accomplished this: 

• I he power boost, liach Li-poly pack con- 
tains 12 cells and is designated 3S4P, mean- 
ing that 3 cells are wired in series, and four 
of these sets are connected in parallel. At 
full charge, the 3 cells in series provide 
around 12.(> volts, and that is similar to the 
voltage of a 10-cell Ni-CM or NiNtH pack. 
Because the packs are also wired in parallel, 
they [)rovide four times the capacity of the 
individual cells (4x I950m.'\h=7800m.\h). 
Dave needed more than .30 volts to run the 
Hacker motor, so he wired 3 Lh under 
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Power .3.S4P packs in series (3x12.6 volts) 
for 37.8 volts at 78(K)mAh. 

• I he weight loss plan. I’he original bat- 
tery consisted of 40 sub-C cells; each cell 
weighed 2.1 ounces for a total of 84 
ounces, or 5.25 pounds. A single Thunder 
Power .3.S4P Li-poly pack weighs 16 ounces, 
so 3 of them weigh only 48 ounces. Do the 
simple math, and you can see that the 
model lost 36 ounces, or 2.25 pounds, in 
battery weight alone! 

• I'he bottom line. Because each Thunder 
Power 3S4P pack costs .$190 (assembled, 
balanced, tested and ready-to-run), the 
Travel .Air Mystery Ship carries almost $600 
worth of batteries! lb make the investment 
more palatable, Dave configured all of his 
large electric rntxlels to run on these packs. 
I hat isn't a had investment when you con- 
sider that Dave's entire hangar benefits 
from the weight reduction and that he has 
seen a 300-percent increase in flight times! 

• Charging ahead. Dave charges his 3S4P 
packs with a prototype Li-poly-capable 
AstroLlight 1 10 Deluxe charger that charges 
I, 3S4P pack at 8.2 amps, 2 packs at 6.5 
amps, or all 3 packs simultaneously at 5 
amps. At these currents, the packs reach 90 
percent of full capacity in about 1 to 2 
hours (de|K*nding on whether Dave charges 
1, 2, or 3 packs). At the field. Dave can fly 
for 20 minutes on a single charge. What 
about field charging? It isn't necessary. .As 
Dave puts it, " I wenty minutes is a lot of fly- 
ing when it comes to a big plane like this!" 

.At 50A motor current, the load on these 
3S4P packs is around six to seven times the 
batteries' ca|xicity in mAh, and that is close* to 
the maximum current limit of tcxlay's Li-|X)ly 
cells. lb date, Dave has charged and flown 
these packs alx)ut .30 times, and lx.*cause these 


THE CELL SETUP 



A typical Thunder Power Lhpoty 3S4P pack 
(with 3 cells wired In series, and then four 
series wired In parallel). This 12-cell pack 
setup has a TSOOmAh capacity (4xl950mAh) 
and weighs only 16 ounces! 



Dave uses 3, 3S4P packs wired In series for 
his Travel Air Mystery Ship. The packs still pro- 
vide 78D0mAh capacity and weigh 48 ounces. 


cells are still In the experimental phase, he 
maintains a log on the total voltage of each 
of the .3 jiacks (something the hatters' manu- 
facturer, llumder Bower, also suggests). 

Li-poly battery technology has come a 
long way this year. Progress in cell manu- 
facturing techniques is measured month by 
month; by next year, we should see greater 
current (load) capability and reduced 
prices. Stay tuned! 4* 


